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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] EL display panel characterized by providing the thin film pattern which consists of the thin film 
transistor connected to the pixel electrode, the transparent electrode, and said pixel electrode of a 
reflective mold, EL film formed between said pixel electrodes and said transparent electrodes, and a 
metal thin film by which was located in said pixel inter-electrode and the laminating was carried out to 
said transparent electrode. 

[Claim 2] The pixel which has the EL element arranged in the shape of a matrix, and the gate driver 
connected to the gate signal line of the thin film transistor of said EL element, The source driver which 
outputs the current which programs the current passed to said EL element is provided. Two or more 
inverter circuits are formed at a serial between the output of the shift register of said gate driver, and 
said gate signal line. Set channel width of P channels of said inverter circuit to W, and channel length is 
set to L. When the number of stages of an inverter is set to n, the relation of 25 <=(Wn-1/Ln- 
1)/(Wn/Ln)<=0.75 is filled. One pixel The drive thin film transistor which controls at least the current 
passed on EL film, The 1 st switching thin film transistor which constitutes the path which passes the 
current outputted from the driver to said drive thin film transistor, EL display panel characterized by 
consisting of the 2nd switching thin film transistor which constitutes the path which passes the current 
from said drive thin film transistor on said EL film. 

[Claim 3] Provide the array substrate with which the EL element was formed in the shape of a matrix, 
and a closure substrate, the 1st irregularity is formed in the periphery section of the viewing area of said 
array substrate, and it sets to said closure substrate. EL display panel which the 2nd irregularity is 
formed in the location corresponding to said 1st irregularity, and the period of said 1st irregularity and 
said 2nd irregularity carries out abbreviation coincidence, and is characterized by arranging seaj resin 
between said 1st irregularity and said 2nd irregularity. 

[Claim 4] EL display panel which possesses the array substrate with which the 1st EL element which 
emits light by the 1st color, and the 2nd EL element which emits light by the 2nd color were formed in 
the shape of a matrix, and is characterized by being constituted by the cathode electrode of said 1st EL 
element, and the cathode electrode of said 2nd EL element so that a different electrical potential 
difference can be impressed. 

[Claim 5] The pixel which has the EL element arranged in the shape of a matrix, and the gate driver 
connected to the gate signal line of the thin film transistor of said EL element, The source driver which 
outputs the current which programs the current passed to said EL element is provided. Said gate driver 
is an EL display panel characterized by being formed in the formation process and coincidence of a thin 
film transistor component which constitute said pixel, forming EL film on said gate driver, and forming 
the cathode electrode on said EL film. 

[Claim 6] One pixel is an EL display panel given in either of claim 1 to claims 5 characterized by to 
consist of a drive thin film transistor which controls at least the current passed on EL film, the 1st 
switching thin film transistor which constitutes the path which passes the current outputted from the 
driver to said drive thin film transistor, and the 2nd switching thin film transistor which constitutes the 
path which passes the current from said drive thin film transistor on said EL film. 
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[Claim 7] The cathode electrode or anode electrode of an EL element is EL display panel given in either 
of claim 1 to claims 5 characterized by carrying out surface roughening of the front face. 
[Claim 8] The pixel which has the EL element arranged in the shape of a matrix, and the gate driver 
connected to the gate signal line of the thin film transistor of said EL element, The source driver which 
outputs the current which programs the current passed to said EL element, A powei^source generating 
circuit and the control circuit which has an image memory are provided. It is the information display 
which said gate driver is formed in the formation process and coincidence of a thin film transistor 
component which constitute said pixel, and said power-source generating circuit outputs the control 
signal of said gate driver, and is characterized by impressing a video signal to said source driver from 
said control circuit. 

[Claim 9] The pixel which has the EL element arranged in the shape of a matrix, and the gate driver 
connected to the gate signal line of the thin film transistor of said EL element, The source driver which 
outputs the current which programs the current passed to said EL element, A power-source generating 
circuit and the control circuit which has an image memory are provided. Said gate driver is formed in the 
formation process and coincidence of a thin film transistor component which constitute said pixel. The 
signal which said control circuit generated the control signal of said gate driver, and said control circuit 
generated is an information display characterized by being impressed by said gate driver after carrying 
out a level shift by said source driver. 

[Claim 10] The information display characterized by providing EL display panel of a publication, a down 
converter, an up converter, an earphone, and a loudspeaker in either of claim 1 to claims 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to information displays, such as a cellular phone using EL 
display panels which display an image mainly with spontaneous light, and these EL display panels. 
[0002] 

[Description of the Prior Art] Many liquid crystal display panels to a portable equipment etc., are adopted 
from the advantage of a low power with the thin shape, and are widely used for devices, such as a word 
processor, and a personal computer, television, the viewfinder of a video camera, a monitor, etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since a liquid crystal display panel is not a 
spontaneous light device, it has the trouble that it cannot be displayed that an image does not use a 
back light. Since predetermined thickness was required in order to constitute the back light, the 
thickness of a display module could not but become large. Moreover, in order for a liquid crystal display 
panel to perform color display, it is necessary to use a color filter. Therefore, there was a trouble that 
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efficiency for light utilization became low. 
[0004] 

[Means for Solving the Problem] In order to solve this technical problem, this invention is located in the 
thin film transistor connected to the pixel electrode, the transparent electrode, and said pixel electrode 
of a reflective mold at EL display panel, EL film formed between said pixel electrodes and said 
transparent electrodes, and said pixel inter-electrode, and possesses the thin film pattern which 
consists of a metal thin film by which the laminating was carried out to said transparent electrode. 
[0005] Moreover, the pixel in which this invention has [ 2nd ] the EL element arranged in the shape of a 
matrix at EL display panel, The gate driver connected to the gate signal line of the thin film transistor of 
said EL element, The source driver which outputs the current which programs the current passed to 
said EL element is provided. Two or more inverter circuits are formed at a serial between the output of 
the shift register of said gate driver, and said gate signal line. Set channel width of P channels of said 
inverter circuit to W, and channel length is set to L. When the number of stages of an inverter is set to n, 
the relation of 25 <=(Wn-1/Ln-1)/(Wn/Ln)<=0.75 is filled. One pixel The drive thin film transistor which 
controls at least the current passed on EL film, It consists of the 1st switching thin film transistor which 
constitutes the path which passes the current outputted from the driver to said drive thin film transistor, 
and the 2nd switching thin film transistor which constitutes the path which passes the current from said 
drive thin film transistor on said EL film. 

[0006] Moreover, to EL display panel, an EL element possesses the formed array substrate and a 
closure substrate in the shape of a matrix, the 1st irregularity is formed in the periphery section of the 
viewing area of said array substrate, and the 3rd this invention is set at said closure substrate. The 2nd 
irregularity is formed in the location corresponding to said 1st irregularity, the period of said 1st 
irregularity and said 2nd irregularity carries out abbreviation coincidence, and seal resin is arranged 
between said 1st irregularity and said 2nd irregularity. 

[0007] Moreover, the 4th this invention possesses the array substrate with which the 1st EL element 
which emits light by the 1st color to EL display panel, and the 2nd EL element which emits light by the 
2nd color were formed in the shape of a matrix, and it is constituted by the cathode electrode of said 
1st EL element, and the cathode electrode of said 2nd EL element so that a different electrical potential 
difference can be impressed. 

[0008] Moreover, the pixel in which this invention has [ 5th ] the EL element arranged in the shape of a 
matrix at EL display panel, The gate driver connected to the gate signal line of the thin film transistor of 
said EL element, The source driver which outputs the current which projgrams the current passed to 
said EL element is provided. Said gate driver is formed in the formation process and coincidence of a 
thin film transistor component which constitute said pixel, EL film is formed on said gate driver, and the 
cathode electrode is formed on said EL film. 

[0009] Moreover, it consists of a drive thin film transistor which controls the current which passes 
[ 6th ] this invention to EL display panel, and passes one pixel on EL film at least, the 1st switching thin 
film transistor which constitutes the path which passes the current outputted from the driver to said 
drive thin film transistor, and the 2nd switching thin film transistor which constitutes the path which 
passes the current from said drive thin film transistor on said EL film. 

[0010] Moreover,- the pixel in which this invention has [ 7th ] the EL element arranged in the shape of a 
matrix at the information display, The gate driver connected to the gate signal line of the thin film 
transistor of said EL element, The source driver which outputs the current which programs the current 
passed to said EL element, A power-source generating circuit and the control circuit which has an 
image memory are provided. Said gate driver is formed in the formation process and coincidence of a 
thin film transistor component which constitute said pixel, said power-source generating circuit outputs 
the control signal of said gate driver, and a video signal is impressed to said source driver from said 
control circuit. 

[001 1] Moreover, the pixel in which this invention has [ 8th ] the EL element arranged in the shape of a 
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matrix at the information display, The gate driver connected to the gate signal line of the thin film 
transistor of said EL element, The source driver which outputs the current which programs the current 
passed to said EL element, A power-source generating circuit and the control circuit which has an 
image memory are provided. Said gate driver is formed in the formation process and coincidence of a 
thin film transistor component which constitute said pixel. After carrying out the level shift of the signal 
which said control circuit generated the control signal of said gate driver, and said control circuit 
generated by said source driver, it is impressed to said gate driver. 

[0012] Moreover, this invention possesses [ 9th ] EL display panel, the down converter, the up 

converter, the earphone, and the loudspeaker in the information display. 

[0013] 

[Embodiment of the Invention] In order that each drawing may make a plot easy easily [ understanding ] 
in this specification, there are an abbreviation and a part which carried out enlarging or contracting. For 
example, with the sectional view of the display panel of drawing 3 , the closure film 73 grade is 
illustrated sufficiently thickly. Moreover, in drawing 5 , the thin film transistor (TFT) which impresses a 
signal to a pixel electrode is omitted. Moreover, adding timely is desirable although the phase film for 
phase compensation etc. is omitted in the display panel of this invention. The above thing is the same 
also to other drawings. 

[0014] Moreover, the part which attached the same number or the notation has the same ingredient, a 
function, or actuation. 

[0015] In addition, especially the contents explained with each drawing etc. are combinable with other 
examples, even if there is no notice. For example, a touch panel etc. can be added to the display panel 
of drawing 5 , and it can consider as an information display. Moreover, a magnifying lens can be attached 
and viewfinders, such as a video camera, can also be constituted. Moreover, it cannot be 
overemphasized that it is not limited to this although this invention mainly explains the active— matrix 
mold display panel with which TFT was formed in each pixel, and it can be applied also to a simple matrix 
type. Thus, it can combine mutually and the matter explained with the specification and the drawing, 
contents, and especially a specification can be made to apply, even if not illustrated. 
[0016] (Gestalt 1 of operation) It is current and a low power, and is high display quality, and the organic 
electroluminescence display panel constituted by arranging two or more organic electroluminescence 
(EL) components in the shape of a matrix as a display panel in which thin-shape-izing is still more 
possible attracts attention. 

[0017] As an organic electroluminescence display panel is shown in drawing 2 , the laminating of at least 
one-layer organic electroluminescence layer 47 which consists of an electronic transportation layer, a 
luminous layer, an electron hole transportation layer, etc. on the array substrate 49 with which the 
transparent electrode 48 as a pixel electrode was formed, and the reflective film 46 (metal electrode) is 
carried out. The organic electroluminescence layer 47 emits light by applying the electrical potential 
difference of minus on plus and the reflective film 46 (cathode (cathode)) to a transparent electrode 48 
(anode plate (anode)), and making a direct current impress among both. 

[0018] Thus, EL display panel can be equal to practical use by using the organic compound which can 
expect a good luminescence property for an organic electroluminescence layer. 

[001 9] In addition, the thing in which the optical interference film which becomes an UO electrode from 
dielectric multilayers was formed is sufficient as a cathode electrode or the reflective film. With 
dielectric multilayers, it is called what carried out multilayer formation of the dielectric film of a low 
refractive index, and the dielectric film of a high refractive index by turns, i.e., a dielectric mirror. These 
dielectric multilayers have the function (screen effect) which makes good the color tone of the light 
emitted from organic electroluminescence structure. 

[0020] It is desirable to use for the reflective film 46 (metal electrode) the thing which has small work 
functions, such as aluminum, magnesium, an indium, copper, or each alloy, especially an aluminum-Li 
alloy. 
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[0021] Moreover, a conductive ingredient or gold with a large work function, such as ITO (tin dope 
indium oxide), etc. can be used for a transparent electrode 48. In addition, when gold is used as an 
electrode material, an electrode will be in a translucent condition. 

[0022] In addition, in case a thin film is vapor-deposited to the pixel electrode 46 etc., it is good to form 
the organic electroluminescence film in an argon ambient atmosphere. Moreover, when 20-50nm of 
carbon film is formed on ITO as a pixel electrode 46, the stability of an interface improves and 
luminescence brightness and luminous efficiency will also become good. 

[0023] (Gestalt 2 of operation) Hereafter, in order to make easy an understanding of EL display-panel 
structure of this invention, the manufacture approach of the organic electroluminescence display panel 
of this invention is explained first. 

[0024] In order to improve heat dissipation nature, the array substrate 49 may be formed with sapphire 
glass. 

[0025] Or a good thermally conductive thin film or a thermally conductive good thick film may be formed. 
For example, using the substrate in which the diamond thin film was formed is illustrated. Of course, a 
quartz-glass substrate and a soda glass substrate may be used. In addition, the metal plate which 
consists of ceramic substrates, copper, etc., such as an alumina, may be used, or what coated 
[ spreading / vacuum evaporationo or ] the metal membrane may be used for an insulator layer. Since 
outgoing radiation of the light is carried out from the direction of a front face of a substrate as a 
substrate ingredient when using a pixel electrode as a reflective mold, nontransparent ingredients, such 
as stainless steel besides the transparence of glass, a quartz, resin, etc. thru/or a translucent ingredient, 
can also be used. This configuration is illustrated to drawing 3 . In drawing 3 , the cathode electrode is 
formed with the transparent electrodes 72, such as ITO. 

[0026] Moreover, a plastic plate may be used for an array substrate. A plastic plate cannot break easily, 
and since it is lightweight, it is the optimal as a substrate for display panels of a cellular phone. As for a 
plastic plate, it is desirable to stick an auxiliary substrate on one field of the base substrate used as a 
core material with adhesives, and to use as a laminated circuit board. Of course, these substrates may 
not be limited to a plate and a with a 0.05mm or more 0.3mm or less thickness film is sufficient as them. 
[0027] As an ingredient of a base substrate, it is desirable to use alicyclic polyolefin resin. ARTON 
(single plate with a thickness of 200 micrometers) by Japan Synthetic Rubber Go., Ltd. is illustrated as 
such alicyclic polyolefin resin. The auxiliary substrate (or a film or film) which consists of polyester resin, 
polyethylene resin, or polyether sulphone resin etc. with which the rebound ace court layer which has 
thermal resistance, solvent resistance, or a moisture permeability-proof function in one field of a base 
substrate, and the gas barrier layer with an infiltrative-proof function were formed is arranged. 
[0028] The thin film transistor (TFT) as two or more switching elements or current controlling elements 
is formed in 1 pixel. TFT to form may be TFT of the same class, and like TFT of a P channel mold and N 
channel mold, although you may be TFT of a different class, a switching thin film transistor and the thin 
film transistor for a drive of the thing of like-pole nature are desirably desirable. Moreover, the structure 
of TFT is not limited to TFT of a planar mold, and may also depend that in which a stagger mold or a 
reverse stagger mold may be used, and the impurity range (the source, drain) was formed using the self 
aryne method on a non-self aryne method. 

[0029] On the array substrate, ITO used as a hole impregnation electrode (pixel electrode), one or more 
sorts of organic layers, and an electron injection electrode have EL structure by which the laminating 
was carried out one by one, and, as for EL display device of this invention, TFT is prepared at said array 
substrate. 

[0030] In order to manufacture EL display device of this invention, the array of TFT is first formed on a 
substrate at a desired configuration. And by the spatter, membranes are formed and patterning of the 
ITO which is a transparent electrode as a pixel electrode on the smoothing film is carried out. Then, the 
laminating of an organic electroluminescence layer, the electron injection electrode, etc. is carried out. 
[0031] What is necessary is just to use the usual polycrystalline silicon TFT as TFT. TFT is prepared in 
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the edge of each pixel of EL structure, and the magnitude is about 10-30 micrometers. In addition, the 
magnitude of a pixel is about 20micrometerx20micrometer-300micrometerx300micrometer. 
[0032] The wiring electrode of TFT is prepared on an array substrate. There is a function for a wiring 
electrode to have low resistance, to connect a hole impregnation electrode electrically moreover, and to 
hold down resistance low, and generally, that wiring electrode is not restricted to this ingredient in this 
invention, although the thing containing any one sort of aluminum, aluminum and transition metals 
(however, Ti is removed), Ti, or the titanium nitride (TiN) or two sorts or more is used. What is 
necessary is just to usually set it to about 100-1000nm as thickness of the whole which combined the 
hole impregnation electrode and the wiring electrode of TFT used as the substrate of EL structure, 
although there is especially no limit 

[0033] An insulating layer is prepared between the wiring electrode of TFT, and the organic layer of EL 
structure. Although it may be any as long as the paint film of resin system ingredients, such as what 
formed inorganic system ingredients, such as silicon oxide of Si02 grade and silicon nitride, with a 
spatter or vacuum deposition, a silicon oxide layer which formed by SOG (spin-on glass), a photoresist, 
polyimide, and acrylic resin, etc. has insulation, in this, polyimide of an insulating layer is desirable. 
Moreover, an insulating layer also plays the role of the anticorrosion and the waterproof film which 
protects a wiring electrode from moisture or corrosion. 

[0034] The luminescence peak of EL structure may be two or more. For example, the green and the blue 
light-emitting part in EL display device of this invention are obtained with the combination of EL 
structure of bluish green color luminescence, and a green transparency layer or a blue transparency 
layer. A red light-emitting part can be obtained by the fluorescence conversion layer which changes 
bluish green luminescence of EL structure of bluish green color luminescence, and this EL structure into 
the wavelength near red. 

[0035] Next, EL structure which constitutes EL display device of this invention is explained. EL 
structure of this invention has the electron injection electrode which is a transparent electrode, one or 
more sorts of organic layers, and a hole impregnation electrode. An organic layer has at least one-layer 
hole transportation layer and a luminous layer, respectively, for example, has an electron injection 
transportation layer, a luminous layer, an electron hole transportation layer, and a hole-injection layer 
one by one. Or there may not be a hole transportation layer. The organic layer of EL structure of this 
invention can be considered as various configurations, and an electron injection transportation layer may 
be omitted, it may consider as a luminous layer and one, or it may mix a hole-injection transportation 
layer and a luminous layer. 

[0036] A hole impregnation electrode has especially desirable ITOIZO, although ITO (tin dope indium 
oxide), IZO (zinc dope indium oxide), ZnO, Sn02, and ln203 grade are mentioned as an example since it 
is the structure which takes out the light which emitted light from the hole impregnation electrode side. 
As for the thickness of a hole impregnation electrode, it is [ that what is necessary is just to have the 
thickness more than / which can perform hole impregnation enough / fixed ] desirable to usually be 
referred to as about 10-500nm. Moreover, although it is required for driver voltage to be low in order 
that a hole impregnation electrode may raise the dependability of a component, ITO of 10-30ohms / ** 
(50-300nm of thickness) is mentioned as a desirable thing. When actually using it, the cross protection 

by reflection by hole impregnation electrode interfaces, such as ITO, should just set up the thickness - - 

and the optical constant of an electrode so that optical ejection effectiveness and color purity may fully 
be filled. Although this hole impregnation electrode can be formed with vacuum deposition etc., being 
formed of a spatter is desirable. As sputtering gas, there is especially nothing that is limited and it 
should just use inert gas, such as Ar, helium, Ne, Kr, and Xe, or these mixed gas. 

[0037] An electron injection electrode consists of ingredients using the small metal, compound, or alloy 
of the work function [ spatter ] preferably formed with vacuum deposition. For example, in order to raise 
metallic element simple substances, such as K, Li, Na, Mg, La, Ce, calcium, Sr, Ba, aluminum, Ag, In, Sn, 
Zn, and Zr, or stability, it is desirable to use the alloy system of two components containing them or 
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three components. As an alloy system, Ag-Mg (Ag:1 - 20at%), aluminum-Li (Li:0.3 - 14at%), [n-Mg (Mg:50 
- 80at%), aluminum-calcium (calcium:5 - 20at%), etc. are desirable, for example. What is necessary is just 
to set preferably 0.1 nm or more of thickness of an electron injection electrode thin film to 1nm or more 
that what is necessary is just to consider as the thickness more than [ which can perform electron 
injection enough ] fixed. Moreover, although there is especially no limit in the upper limit, thickness is 
just usually about 100-500nm. 

[0038] A hole-injection layer has the function which makes easy impregnation of the electron hole from 
a hole impregnation electrode, and an electron hole transportation layer has the function which bars the 
function and electron which convey an electron hole, and is also called a charge impregnation layer and 
a charge transportation layer. 

[0039] An electron injection transportation layer is prepared when the electron injection transportation 
function of the compound used for a luminous layer is not so high, and it has the function which bars the 
function which makes easy impregnation of the electron from an electron injection electrode, the 
function to convey an electron, and an electron hole. 

[0040] These hole-injection layers, an electron hole transportation layer, and an electron injection 
transportation layer increase and close the electron hole and electron which are poured in to a luminous 
layer, make a recombination field optimize, and improve luminous efficiency. In addition, an electron 
injection transportation layer may be separately prepared in a layer with an impregnation function, and a 
layer with a transportation function. 

[0041] Although the thickness of a luminous layer, the thickness which combined the hole-injection 
layer and the electron hole transportation layer, and especially the thickness of an electron injection 
transportation layer are not limited but it changes also with formation approaches, it is desirable to 
usually be referred to as about 5-100nm. 

[0042] What is necessary is just to make them into comparable as the thickness of a luminous layer or 1 
/ about 10 to 10 times, although the thickness of a hole-injection layer and an electron hole 
transportation layer and the thickness of an electron injection transportation layer are based on the 
design of recombination / luminescence field. Moreover, as for an impregnation layer, it is [ each 
thickness in the case of dividing the thickness of a hole-injection layer and an electron hole 
transportation layer, and an electron injection layer and an electronic transportation layer] desirable to 
set 1nm or more and a transportation layer to 20nm or more. The upper limit of the thickness of the 
impregnation layer at this time and a transportation layer is usually about 100nm in an impregnation 
layer in about 100nm and a transportation layer. It is also the same as when preparing two layers of 
impregnation transportation layers about such thickness. 

[0043] Moreover, by controlling thickness, taking into consideration the carrier mobility and the carrier 
consistency (decided by ionization potential and the electron affinity) of the luminous layer and electron 
injection transportation layer to combine, or a hole-injection transportation layer, it is possible to design 
a recombination field and a luminescence field freely, and design of the luminescent color, control of the 
luminescence brightness and emission spectrum by the cross protection of two electrodes, and control 
of the spatial distribution of luminescence are enabled. 

[0044] The luminous layer of the EL element of this invention is made to contain the fluorescence 

_ • matter which is the compound which has a luminescence function. Bluish green color luminescent- ..... . . . 

material which is indicated by metal complex coloring matter, such as tris (8-quinolinolato) aluminum 
(Alq3) which is indicated by JP,63-264692,A etc., JP.6-1 10569,A (phenyl anthracene derivative), JP,6- 
114456,A (tetra-aryl ethene derivative), JP,6-100857,A, JP,2-247278,A, etc. as this fluorescence matter, 
for example is mentioned. 

[0045] Moreover, the various organic compounds indicated by JP.63-295695.A, JP.2-191694.A, JP,3- 
792,A, JP.5-234681A JP.5-239455A JP,5-299174,A, JP,7-126225,A, JP.7-126226.A, JP.8-100172.A, 
and EP0650955A1 grade can be used for a hole-injection layer and an electron hole transportation layer. 
[0046] moreover, the above — it is desirable to use a vacuum deposition method for formation of the 
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hole-injection transportation layer of these, a luminous layer, and an electron injection transportation 
layer, since a homogeneous thin film can be formed. 

[0047] (Gestalt 3 of operation) It explains hereafter in more detail about the manufacture approach of 
EL display panel of this invention, and structure. As explained also in advance, TFT11 which drives a 
pixel to the array substrate 49 is formed first. One pixel consists of four pieces or five TFT(s). Moreover, 
the current program of the pixel is carried out and the programmed current is supplied to an EL element. 
Pixel configurations, such as this combination of TFT1 1, are explained later. Next, the pixel electrode 
(transparent electrode) as a hole-injection electrode is formed in TFT11. A transparent electrode 48 is 
patternized with photolithography. 

[0048] After the substrate processing after photolithography exfoliates by being immersed in commercial 
resist exfoliation liquid (mixed solution of dimethyl sulfoxide and n methyl 2 pyrrolidone), it carries out a 
rinse with an acetone, is further immersed for 1 minute into a fuming nitric acid, and removes a resist 
completely. It is good to perform mechanical grinding washing with a nylon brush, fully performing 
washing on the front face of ITO which is a transparent electrode 48 to front flesh-side both sides of a 
substrate, and fully supplying 0.238% water solution of tetramethylammonium hydroxide. Then, it fully 
rinses with pure water and spin desiccation is performed. Moreover, before vacuum evaporationo of an 
organic thin film EL element, in a commercial plasma reactor (the Yamato science incorporated company 
make, PR41 mold), after performing oxygen plasma treatment for 1 minute on condition that oxygen flow 
rate 20sccm, pressure 0.2Torr (26.6Pa), and RF output 300W, it is good to arrange in EL vacuum 
evaporationo tub. 

[0049] However, if the oxygen plasma and 02 Usher are used at the time of washing, ashing also of the 
smoothing film 71 of the periphery of a transparent electrode 48 will be carried out to coincidence, and 
the periphery of a transparent electrode 48 will be scooped out. In order to solve this technical problem, 
in this invention, the edge protective coat 81 which becomes transparent electrode 48 periphery from 
acrylic resin as drawing 4 shows is formed. The ingredient same as a component of the edge protective 
coat 81 as organic materials which constitute the smoothing film 71, such as acrylic resin and polyimide 
resin, is illustrated, in addition inorganic materials, such as Si02 and SiNx, and aluminum203 grade are 
also illustrated. 

[0050] The edge protective coat 81 is formed so that after patterning of a transparent electrode 48 and 
between a transparent electrode 48 may be filled. Of course, it cannot be overemphasized that it is good 
also as a bank (spacer with which it is made for a metal mask not to touch a transparent electrode 48 
directly) of the metal mask at the time of forming this edge protective coat 81 in 2-micrometer or more 
height of 4 micrometers or less, and distinguishing an organic electroluminescence ingredient by 
different color with. 

[0051] A vacuum evaporation system uses the equipment which converted commercial high vacuum 
vacuum evaporationo equipment (the Japan vacuum-technology incorporated company make, EBV-6DA 
mold). A main exhauster is the turbo molecular pump (the Osaka vacuum incorporated company make, 
TC1500) of 15001. of exhaust velocity, and min, a ultimate vacuum is below abbreviation 1x10e~6Torr 
(1 33.322x1 0e-6Pa), and all vacuum evaporationo is performed in the range of 2 - 3x10e-6Torr (266.6 to 
399.9x10 to 6 Pa). Moreover, all vacuum evaporationo is good to carry out by connecting DC power 
r ... -supply (Kikusui electronic incorporated company make, PAK10-70A) to the resistance heating type ■-- 
vacuum evaporationo boat made from a tungsten. 

[0052] Thus, on the array substrate arranged in a vacuum layer, 20~50nm of carbon film is formed. Next, 
a 4-(N and N-screw (p-methylphenyl) amino)-alpha-phenyl stilbene is formed in about 5nm of thickness 
with the evaporation rate of 0.3 nm/s as a hole-injection layer. 

[0053] As an electron hole transportation layer, vapor codeposition of N, N'-screw (4-diphenylamino-4- 
biphenylyl)-N, an N'-diphenyl benzidine (the Hodogaya chemistry incorporated company make), and the 
4-N and N-diphenylamino-alpha-phenyl stilbene is carried out with the evaporation rate of 0.3nm /and 
0.01 nm/s s, respectively, and they are formed in about 80nm of thickness. 
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[0054] tris (8-quinolinolato) aluminum (said — Renhua — study incorporated company make) is formed 
in about 40nm of thickness with the evaporation rate of 0.3 nm/s as a luminous layer (electronic 
transportation layer). 

[0055] Next, as an electron injection electrode, only Li was formed in about 1nm of thickness with the 
evaporation rate of about 0.1 nm/s at low temperature from the AILi alloy (high grade chemistry 
incorporated company make, aluminum/Li weight ratios 99/1), and from the condition in which the 
temperature up of the AILi alloy was further carried out continuously, and Li was all out, only aluminum 
was formed in about 100nm of thickness with the evaporation rate of about 1.5 nm/s, and it considered 
as the electron injection electrode of a laminating mold. 

[0056] Thus, after the created organic thin film EL element leaked the inside of a vacuum evaporationo 
tub with desiccation nitrogen, under desiccation nitrogen-gas-atmosphere mind, it stuck the Corning 
7059 glass closure free wheel plate 41 by the sealing compound 45 (the product made from Anelva, Inc., 
trade name super back seal 953-7000), and was taken as the display panel. In addition, a drying agent 55 
is arranged in the space of the closure free wheel plate 41 and the array substrate 49. Since the organic 
electroluminescence film is weak to humidity, this absorbed the moisture which permeates a sealing 
compound 45 with a drying agent 55, and has prevented degradation of the organic electroluminescence 
film 47. 

[0057] In order to control osmosis of the moisture from a sealing compound 45, it is a good cure to 
lengthen the path (pass) from the outside. For this reason, the detailed crevice 43 and heights 44 are 
formed in the periphery of a viewing area in the display panel of this invention. The heights 44 formed in 
the periphery of the array substrate 49 are formed in a duplex at least. It is desirable to form spacing 
(formation pitch) of a convex and a convex in 100 micrometers or more 500 micrometers or less, and to 
form the height of a convex in 30 micrometers or more 300 micrometers or less. These heights are 
formed with the La Stampa technique. 

[0058] On the other hand, a crevice 43 is formed also in the closure free wheel plate 41. The formation 
pitch of a crevice 43 is made the same as that of the formation pitch of heights 44. By doing in this way, 
since heights 44 get into a crevice 43 exactly, the location gap with the closure free wheel plate 41 and 
the array substrate 49 does not occur at the time of manufacture of a display panel. A sealing 
compound 45 is arranged between a crevice 43 and heights 44. A sealing compound 45 prevents 
permeation of the moisture from the outside while pasting up the closure free wheel plate 41 and the 
array substrate 49. 

[0059] It is desirable to use what consists of resin acrylic in UV (ultraviolet rays) hardening mold as a 
sealing compound 45. Moreover, as for acrylic resin, it is desirable to use what has a fluorine radical. In 
addition, the adhesives or the binder of an epoxy system may be used. As for the refractive index of 
adhesives or a binder, it is desirable to use or more 1.47 1.54 or less thing. As for especially seal 
adhesives, it is desirable to add impalpable powder, such as impalpable powder of titanium oxide and 
silicon oxide, at 95% or less of a rate 65% or more by the weight ratio, and to make the particle diameter 
of this impalpable powder into 20-micrometer or more average diameter of 100 micrometers or less. 
This is because the effectiveness which controls penetration of the humidity from the forge-fire outside 
where the weight ratio of impalpable powder increases becomes high. However, if many [ too ], air 

bubbles etc. will tend to enter, space will become large on the contrary, and-the seal effectiveness will- 

fall. 

[0060] 0.04g or more per die length of 10mm of seal 0.2g or less, if it can do, as for the weight of a 
drying agent, it is desirable to be referred to as 0.06g or more 0.1 5g or less. This is for the moisture 
prevention effectiveness to fade, if there are too few amounts of a drying agent, and for an organic 
electroluminescence layer to deteriorate immediately. Conversely, if many [ too ], in case a drying agent 
will carry out a seal, it cannot become a failure, and a good seal cannot be performed. 
[0061] Although it is the configuration closed using the free wheel plate 41 of glass in drawing 2 , you 
may be the closure using a film like drawing 3 . For example, using for the film of an electrolytic 
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capacitor what vapor-deposited DLC (diamond like carbon) as a closure film is illustrated. Moisture 

permeability is very bad (moisture proof) one, and this film has it as closure film 73. [ usable ] Moreover, 
the configuration which vapor-deposits the DLC film directly on the front face of a transparent 
electrode 72 is also possible. 

[0062] It is reflected by the reflective film 46, and the one half of the light generated from the organic 
electroluminescence layer 47 penetrates the array substrate 49, and outgoing radiation is carried out. 
However, since outdoor daylight is reflected, a reflect lump occurs, and the reflective film 46 reduces 
display contrast. For this cure, lambda/4 plate 50 and the polarizing plate 54 are arranged to the array 
substrate 49. In addition, when a pixel is a reflector, outgoing radiation of the light generated from the 
organic electroluminescence layer 47 is carried out to above. Therefore, lambda/4 plate 50 and a 
polarizing plate 54 must be arranged at an optical outgoing radiation side. In addition, the reflective mold 
pixel consists of aluminum, chromium, silver, etc. in the transparent electrode 48. Moreover, an interface 
with an organic electroluminescence layer becomes large by preparing heights (or concave heights) in 
the front face of a transparent electrode 48, luminescence area becomes large, and luminous efficiency 
improves. 

[0063] Between the array substrate 49 and a polarizing plate (polarization film) 54, one sheet or two or 
more phase films (a phase plate, a phase rotation means, a phase contrast plate, phase contrast film) 
are arranged. It is desirable to use a polycarbonate as a phase film. This phase film generates phase 
contrast for incident light to outgoing radiation light, and is contributed to performing light modulation . 
efficiently. 

[0064] In addition, an organic resin plate or organic resin films, such as polyester resin, PVA resin, 
polysulphone resin, vinylchloride resin, ZEONEKKUSU resin, acrylic resin, and polystyrene resin, etc. may 
be used as a phase film. In addition, the crystal of Xtal etc. may be used. The phase contrast of one 
phase plate has desirable 50nm or more thing which will be set to 80nm or more 220nm or less if 350nm 
or less is made to 1 shaft orientations. 

[0065] In addition, the circular polarization of light plate 74 (circular polarization of light film) which 
unified the phase film and the polarizing plate so that it might illustrate to drawing 3 may be used. 
[0066] It is desirable for a color or a pigment to color lambda/4 plate (phase film) 50, and to give the 
function as a color filter. Since the red (R) purity of especially an organic electroluminescence layer is 
bad, the fixed wavelength range is cut with lambda/4 colored plate 50, and a color temperature is 
adjusted. As for a color filter, it is common to be prepared by pigment-content powder type resin as a 
dyeing filter, and this pigment absorbs the light of a specific wavelength band, and penetrates the light of 
the wavelength band which was not absorbed. 

[0067] As mentioned above, a part or the whole of a phase film may be colored, or a diffusion function 
may be given to a part or the whole. Moreover, embossing of the front face may be carried out, or an 
antireflection film may be formed for acid resisting. Moreover, it is desirable to form a light-shielding film 
or the light absorption film in a part without the part or trouble which is not effective in image display, 
and to demonstrate the improvement effectiveness in contrast according to antihalation in to tighten 
the black level of a display image ****. Moreover, a micro lens may be formed the shape of boiled fish 
paste, and in the shape of a matrix by forming irregularity in the front face of a phase film. The micro 
lens is arranged so that it may correspond to one pixel electrode or a pixel- in three primary colors, - ..... 
respectively. 

[0068] Although described also in advance, since phase contrast can be generated in the fixed direction 
according to rolling or photopolymerization at the time of formation of a color filter, the function of a 
phase film may be given to a color filter. In addition, phase contrast may be given by carrying out 
photopolymerization of the smoothing film 71 of drawing 3 . Thus, if constituted, it becomes unnecessary 
not to constitute a phase film or to arrange it out of a substrate, and the configuration of a display panel 
also becomes simple and can desire low cost-ization. In addition, the above matter is applicable also to 
a polarizing plate. 



[0069] As a main ingredient which constitutes a polarizing plate (polarization film) 54, a TAC film 
(triacetyl cellulose film) is the optimal. A TAC film is because it has the outstanding optical property, 
surface smooth nature, and processing suitability. About manufacture of a TAC film, it is optimal to 
produce with a solution flow casting film production technique. 

[0070] The thing of the resin film with which the polarizing plate added iodine etc. to poly vinyl alcohol 
(PVA) resin is illustrated. Since the polarizing plate of the polarization separation means of a pair 
performs polarization separation by absorbing the polarization component of a different direction from 
specific polarization shaft orientations among incident light, its use effectiveness of light is 
comparatively bad. Then, the reflective polarizer which performs polarization separation may be used by 
reflecting the polarization component (reflective polarizer RIFUREKUTIBU polarizer) of a different 
direction from specific polarization shaft orientations among incident light. Thus, if constituted, the use 
effectiveness of light will increase with a reflective polarizer, and a display brighter than the above- 
mentioned example using a polarizing plate will be attained. 

[0071] Moreover, as a polarization separation means of this invention, it is also possible besides such a 
polarizing plate or a reflective polarizer to use what combined the cholesteric-liquid-crystal layer and 
lambda (1/4) plate, the thing divided into reflective polarization and transparency polarization using 
Brewster's include angle, the thing using a hologram, a polarization beam splitter (PBS), etc. 
[0072] The AIR coat is given to the front face of a polarizing plate 54 although not illustrated in drawing 
2 . The configuration which forms an AIR coat by dielectric monolayer or multilayers is illustrated. In 
addition, the resin of a low refractive index of 1.35-1.45 may be applied. For example, the acrylic resin of 
a fluorine system etc. is illustrated. Or more 1.37 1.42 or less thing has especially a good refractive 
index. 

[0073] Moreover, an AIR coat has 3 lamination or a two-layer configuration. 3 lamination is used in order 
to prevent reflection in the wavelength band of the large light, and it calls this a multi-coat. A two-layer 
configuration is used in order to prevent reflection in the wavelength band of the specific light, and it 
calls this V quart. A multi-coat and V quart are properly used according to the application of a display 
panel. In addition, an AIR coat may not be limited with the thing beyond a two-layer configuration, and 1 
lamination is sufficient as it. 

[0074] In the case of a multi-coat, nd1=lambda / 4 laminatings of nd1=lambda/2 and the magnesium 
fluoride (MgF2) are carried out for optical thickness nd=lambda / 4, and a zirconium (Zr02), and it forms 
an aluminum oxide (aluminum 203). Usually, a thin film is formed as a value of lambda= 520nm or near of 
those, optical in silicon monoxide (SiO) in the case of V quart — nd1=lambda / 4 laminatings of 
nd1=lambda/4 or yttrium oxide (Y203), and the magnesium fluoride (MgF2) are carried out, and 
thickness nd1=lambda/4, and magnesium fluoride (MgF2) are formed. It is better to use Y203, even if it 
sees from the stability of the matter, when modulating blue glow, since SiO has an absorption band 
region in a blue side. Moreover, Si02 thin film may be used. Of course, it is good also as an AIR coat 
using the resin of a low refractive index etc. For example, acrylic resin, such as a fluorine, is illustrated. 
As for these, it is desirable to use an ultraviolet curing type. 

[0075] In addition, in order to prevent that static electricity is charged by the display panel, it is 
desirable to apply the resin of a hydrophilic property to front faces, such as a display panel. In addition, 
in order to prevent surface refleotion, embossing may be performed on the front face of a polarizing 
plate 54 etc. 

[0076] Moreover, although TFT is connected to a transparent electrode 48, it is not limited to this. A 
diode method (TFD) besides a thin film transistor (TFT), a varistor, a thyristor, ring diode, and a PLZT 
component are also possible for an active matrix as a switching element Moreover, as for TFT, it is 
desirable to adopt LDD (low doping drain) structure. In addition, all the general component that carry out 
transistor actuation of switching, such as FET, etc. is meant in TFT. Moreover, the configuration of EL 
film, panel structure, etc. are applicable also to a simple matrix type display panel. Moreover, on these 
specifications, although an organic EL device is mentioned as an example and explained as an EL 
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element, it is not limited to this, and an inorganic EL element can also be applied. 

[0077] The active-matrix method used for an organic EL panel must choose the pixel of (1) specification, 
and must make two conditions that required display information can be given and that a current can be 
passed to an EL element through (2) one-frame period fulfill. In order to fulfill these two conditions, in 
the component configuration of the conventional organic electroluminescence shown in drawing 22 , the 
thin film transistor for switching for 1st TFT1 1a to choose a pixel and 2nd TFT1 1b are taken as the thin 
film transistor for a drive for supplying a current to EL element 15. Although TFT1 1a for switching is 
required for liquid crystal as compared with the active-matrix method used for liquid crystal here, 
TFT1 1b for a drive is required in order to make EL element 1 5 turn on. As this reason, in the case of 
liquid crystal, although an ON state can be held by impressing an electrical potential difference, it is 
because in the case of EL element 15 the lighting condition of a pixel 16 is unmaintainable if it does not 
continue passing a current 

[0078] Therefore, in order to continue passing a current, making TFT1 1b for a drive have to turn on in 
an organic EL panel must be continued. If both the scanning line and the data line are turned on, a 
charge will be accumulated in a capacitor 1 9 through TFT1 1 a for switching. In order that this capacitor 
19 may continue applying an electrical potential difference to the gate of TFT11b for a drive, even if 
TFT1 1a for switching becomes off, a current continues flowing from the current supply source line 20, 
and a pixel 16 can be turned on over an one-frame period. 

[0079] When displaying gradation using this configuration, it is necessary to impress the electrical 
potential difference according to gradation as gate voltage of TFT11b for a drive. Therefore, dispersion 
in the ON state current of TFT1 1b for a drive appears in a display as it is. 

[0080] If the ON state current of a transistor is the transistor formed with the single crystal, it is very 
uniform, but since the formation temperature which can be formed in a cheap glass substrate has 
dispersion in the threshold in **0.2V-0.5V with the low-temperature polycrystal transistor formed with 
the low-temperature polish recon technique of 450 or less degrees, dispersion and display nonuniformity 
occur [ the ON state current which flows TFT1 1 b for a drive ] corresponding to this. Such nonuniformity 
generates not only dispersion in threshold voltage but the mobility of TFT and the thickness of gate 
dielectric film. 

[0081] Therefore, in order to obtain a uniform display, it is necessary to control the property of a device 
by the approach of displaying gradation in analog, strictly, and the spec, of suppressing this dispersion 
within the predetermined range cannot be filled with it at the present low-temperature polycrystal poly- 
Si TFT. In order to solve this problem, four transistors are prepared in 1 pixel and how to make 
dispersion in threshold voltage compensate by the capacitor, and to acquire a uniform current, the 
method of forming a current regulator circuit for every pixel, and attaining equalization of a current, etc. 
can be considered. 

[0082] However, since the current by which these approaches are programmed is made through EL 
element 15, when a current path changes, the transistor which controls a drive current to the switching 
transistor connected to powei^source Rhine serves as a source follower, and a drive margin becomes 
narrow. Therefore, it will have the technical problem that driver voltage becomes high. 
[0083] Moreover, it is necessary to use the switching transistor linked to a power source in the field 
where an impedance is low, and the technical problem that it-is influenced by property fluctuation of EL 
element 15 also has this operating range, when a kink current moreover occurs in the volt ampere 
characteristic in a saturation region, or when fluctuation of the threshold voltage of a transistor occurs, 
it will obtain, if the memorized current value is changed, and a technical problem also occurs. 
[0084] Even if the transistor which controls the current which flows to EL element 15 does not serve as 
a source follower configuration to the above-mentioned technical problem and the EL element structure 
of this invention has a kink current in the transistor, it is the configuration which can also make small 
fluctuation of the current value which can suppress the effect of a kink current to the minimum, and is 
memorized. 
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[0085] The EL element structure of this invention is specifically formed of two or more TFT11 and EL 
elements which a unit pixel becomes from at least four as shown in drawing 5 (a). In addition, a pixel 
electrode is constituted so that it may lap with a source signal line. That is, the smoothing film which 
consists of an insulator layer or an acrylic ingredient is formed on the source signal line 18, it insulates, 
and a pixel electrode is formed on this insulator layer. Thus, the configuration which piles up a pixel 
electrode is called high aperture (HA) structure on the source signal line 18. 
[0086] It lets 1st TFT(or switching element) 11a and 3rd TFT(or switching element)11c pass by 
activating 1st gate signal line (the 1st scanning line) 17a (ON electrical potential difference being 
impressed). While opening because 2nd TFT11b activates 1st gate signal line 17a (ON electrical potential 
difference is impressed) so that between a sink, and the gate of the 1st TFT and a drain may be short- 
circuited for the current value which should be passed to said EL element 15 It is made to remember 
that the gate voltage (or drain electrical potential difference) of 1st TFT1 1a passes said current value to 
the capacitor 19 connected between the gate of 1st TFT1 1a, and the source. 
[0087] In addition, as for the capacitor 19 which is the capacity between the source-gates of 1st 
TFT1 1a, it is desirable to consider as the capacity of 0.2pF or more. There is also an example which 
forms a capacitor separately as other configurations. This is an example of a configuration which forms 
storage capacitance from a capacitor electrode layer, gate dielectric film, and gate metal. It is more 
desirable to constitute a capacitor from a viewpoint for stabilizing the viewpoint and display action which 
prevent the brightness fall by leak of M3 transistor 11c separately in this way. 

[0088] In addition, as for a capacitor 19, it is desirable to be formed in the non-display field between the 
adjoining pixels. When creating a full color organic electroluminescence layer, in order to form an organic 
electroluminescence layer by the mask vacuum evaporationo with a metal mask generally, a location gap 
occurs in the formation location of EL layer, and there is a danger that the organic electroluminescence 
layer of each color will lap. Therefore, it must be separated from 10 micrometers or more of non-display 
fields between the pixels which each color adjoins, and this part turns into a part which does not 
contribute to luminescence. Therefore, it becomes an effective means for the improvement in a 
numerical aperture to form a capacitor 19 in this field. 

[0089] Next, it operates so that 1st gate signal line 17a is passed for it to be inactive (an OFF electrical 
potential difference is impressed), 2nd gate signal line 17b may be activated, it may change to the path 
containing the 4th TFT1 1d and said EL element 15 by which the path for which a current flows was 
connected to said 1st TFTHa and EL element 15 and the memorized current may be passed to said EL 
element 15. 

[0090] This circuit has four TFT(s)11 in 1 pixel, and the gate of the 1st transistor M1 is connected to 
the source of the 2nd transistor M2. The gate of the 2nd transistor M2 and the 3rd transistor M3 to 1st 
gate signal line 17a The drain of the 2nd transistor M2 is connected to the source of the 3rd transistor 
M3, and the source of the 4th transistor M4, and the drain of the 3rd transistor M3 is connected to the 
source signal line 18. The gate of the 4th transistor M4 is connected to 2nd gate signal line 17b, and the 
drain of the 4th transistor M4 is connected to the anode electrode of EL element 15. 
[0091] In addition, at drawing 5 , all TFT(s) consist of P channels. Although P channels have somewhat 
low mobility as compared with TFT of N channel, since pressure-proofing cannot generate degradation 
easily greatly again f either,- it is desirable. However, it does not limit only to this invention -constituting an 
EL element configuration from P channels. You may constitute only from an N channel and may 
constitute using both N channel and P channels. 

[0092] In addition, the 3rd and 4th transistors are constituted from same polarity and an N channel, and, 
as for the 1st and 2nd transistors, constituting from P channels is desirable. Generally, a P channel 
transistor has the features, like there are few reliable kink currents as compared with N channel 
transistor, and to the EL element which obtains the luminescence reinforcement made into the purpose 
by controlling a current, if 1st TFT11a is used as P channels, effectiveness will become large. 
[0093] Hereafter, the EL element configuration of this invention is explained using drawing 6 . The EL 
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element configuration of this invention is controlled by two timing. The 1st timing is timing which makes 
a required current value memorize. When TFT1 1b and TFT1 1c turn on to this timing, it becomes drawing 
6 (a) as an equal circuit. Here, the predetermined current 11 is written in from a signal line. Thereby, 
TFT11a will be in the condition that the gate and a drain were connected, and a current 11 will flow 
through this TFT11a and TFT11c. Therefore, the electrical potential difference between the source- 
gates of TFT1 1a is set to V1 so that a current [1 may flow. 

[0094] TFT11a and TFT11c close the 2nd timing, it is the timing which TFT11d opens and the equal 
circuit at that time serves as drawing 6 (b). In this case, in order that TFT1 1a of M1 may always operate 
in a saturation region, a current 11 becomes fixed and the electrical potential difference V1 between the 
source-gates of TFT1 1a becomes [ being held with as, and ]. 

[0095] In addition, the gate of TFT11a and the gate of TFT11c are connected to the same gate signal 
line 11a. However, the gate of TFT1 1a and the gate of TFT1 1c may be connected to a different gate 
signal line 11 (it enables it to control SA1 and SA2 according to an individual). That is, a 1 -pixel gate 
signal line may become three (the configuration of drawing 5 is two). By controlling the ON/OFF timing 
of the gate of TFT1 1a, and the ON/OFF timing of the gate of TFT11c according to an individual, current 
value dispersion of EL element 15 by dispersion in TFT11 can be reduced further. 

[0096] If 1st gate signal line 17a and 2nd gate signal line 17b are carried out in common and the 3rd and 
4th transistors are used as a different conductivity type (N channel and P channels), simplification of a 
drive circuit and the numerical aperture of a pixel can be raised. Thus, if constituted, as timing of this 
invention of operation, the write-in path from a signal line will become off. That is, in case a 
predetermined current is memorized, if the path for which a current flows has branching, an exact 
current value will not be memorized by the capacity between the source-gates of M1 (capacitor). 
TFTM3 and TFTM4 are made into a different electric conduction form, and after M3 surely turns off to 
the timing from which the scanning line changes by controlling each other threshold, it enables M4 to 
turn on. However, cautions of a process are required in order to control each other threshold correctly 
in this case. 

[0097] In addition, although the circuit described above is realizable with at least four transistors, even if 
it carries out cascade connection of the TFT1 1e (M5) for Miller effect reduction as shown in drawing 5 
(b) and the total of a transistor becomes four or more so that more exact timing may control or mention 
later, the principle of operation is the same. Thus, by considering as the configuration which added 
TFT11e, the current programmed through the transistor M3 can be passed now with a more sufficient 
precision to EL element 1 5. 

[0098] In the configuration of drawing 5 , it is still more desirable that the current value Ids in the 
saturation region of 1st TFT11a fulfills the conditions of a bottom type. In addition, in a bottom type, the 
value of lambda fulfills or more 0.01 0.06 or less conditions between the adjoining pixels. 
[0099] 

Ids=k*(Vgs-Vth) 2 (1+ Vds*lambda) 

In this invention, although the operating range of TFT1 1a is limited to a saturation region, generally, it 
separates from the transistor characteristics in a saturation region from an ideal property, and is 
influenced of the electrical potential difference between source-drains (Miller effect). 

-[01 00] The case where the shift of the threshold set to each TFT1-.1 a in the adjoining pixel deltaVt 

occurs is considered. In this case, the current value memorized is the same. deltaL, then abbreviation 
delta Vxlambda are equivalent to a gap of the current value of EL element 15 by changing the threshold 
of TFT1 1 a in the shift of a threshold. Therefore, in order to suppress a gap of a current below to x (%), it 
turns out as y (V) that lambda must be below 0.01 xx/y between the pixels which adjoin the permissible 
dose of a shift of a threshold. This allowed value changes with the brightness of application. If the 
amount of fluctuation has 2% or more of brightness in the brightness field to 100-cd/m2 to 1000 cd/m2, 
human being will recognize the changed boundary line. Therefore, it is required for the amount of 
fluctuation of brightness (the amount of currents) to be less than 2%. When brightness is higher than 100 
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cd/cm2 t the amount of brightness fluctuation of the adjoining pixel becomes 2% or more. When using EL 
display device of this invention as a display for personal digital assistants, the demand brightness is 
about [ 100cds //m ] two. When the pixel configuration of drawing 5 was actually made as an 
experiment and fluctuation of a threshold was measured, in TFT1 1a of the adjoining pixel, it turned out 
that the maximum of fluctuation of a threshold is 0.3V. Therefore, in order to suppress fluctuation of 
brightness within 2%, lambda must be 0.06 or less. However, since human being cannot recognize change, 
it is not necessary to carry out to 0.01 or less. Moreover, in order to attain dispersion in this threshold, 
it is necessary to enlarge transistor size enough, and it is unreal. 

[0101] Moreover, it is desirable to be constituted so that the current value Ids in the saturation region 
of 1st TFT11a may fill a bottom type. In addition, it may be 5% or less 1% or more between the pixels 
which fluctuation of lambda adjoins. 
[0102] 

Ids=k*(Vgs-Vth) 2 (1+ Vds*lambda) 

If lambda of the above-mentioned formula has fluctuation even when fluctuation of a threshold does not 
exist even if between the adjoining pixels, the current value which flows an EL element will be changed. 
In order to suppress fluctuation within **2%, fluctuation of lambda must be suppressed to **5%. However, 
since human being cannot recognize change, it is not necessary to make it to 1% or less. Moreover, in 
order to attain 1% or less, it is necessary to enlarge transistor size fairly, and it is unreal. 
[0103] Moreover, according to an experiment, an array prototype, and examination, it is desirable to set 
the channel length of 1st TFT11a to 10 micrometers or more 200 micrometers or less. It is desirable to 
set the channel length of 1st TFT11a to 15 micrometers or more 150 micrometers or less still more 
preferably. Electric field are eased and this is considered to be because for the kink effectiveness to be 
suppressed low, when the channel length L is lengthened, and the grain boundaries included in a channel 
increase in number. 

[0104] Moreover, TFT1 1 which constitutes a pixel is formed by the poly-Si TFT formed by the laser 
recrystallization approach (laser annealing), and it is desirable that the direction of the channel in all 
transistors is the same direction to the direction of radiation of laser. 

[0105] The purpose of this invention proposes the circuitry to which dispersion in transistor 
characteristics does not affect a display, and four or more transistors are [ therefore ] needed. If the 
property of four transistors does not gather when these transistor characteristics determine a circuit 
constant, it is difficult to ask for a suitable circuit constant: To the direction of a major axis of laser 
radiation, by the case where the direction of a channel is level, and the case of being perpendicular, the 
threshold and mobility of transistor characteristics differ from each other, and are formed. In addition, 
extent of dispersion is the same in both cases. If perpendicular, the average of mobility and a threshold 
differs horizontally. Therefore, the same one of the direction of a channel of all the transistors that 
constitute a pixel is desirable. 

[0106] Moreover, when Cs and the OFF state current value of 2nd TFT11b are set to loff for the 
capacity value of a capacitor 19, it is desirable to fill a degree type. 
[0107] It is desirable to fill a degree type preferably to 3<Cs/Ioff<24 pan. 

[0108] By setting the OFF state current of 6<Cs/Ioff<18TFT1 1b to 5 or less pAs, it is possible to stop 
the current value change which flows an EL element to-2% or less. This is because the charge stored 
between the gate-sources (both ends of a capacitor) in the electrical-potential-difference condition of 
not writing in cannot be held between 1 fields, when leakage current increases. Therefore, if the capacity 
for are recording of a capacitor 1 9 is large, the permissible dose of the OFF state current will also 
become large. Fluctuation of the current value between contiguity pixels can be suppressed to 2% or 
less by filling said formula. 

[0109] Moreover, it is desirable for the transistor which constitutes an active matrix to be constituted 
by the p-ch polish recon thin film transistor, and to consider as the multi-gate structure where TFT1 1b 
is more than the dual gate. In order that TFT1 1b may act as a switch between the source-drains of 
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TFT11a, the property that an ON/OFF ratio is high as much as possible is required. The high property of 
an ON/OFF ratio is realizable by making structure of the gate of TFT1 1b into the multi-gate structure 
beyond dual gate structure. 

[0110] Moreover, the transistor which constitutes an active matrix consists of polish recon thin film 
transistors, and it is desirable to make (channel width W) * (channel length L) or less [ 54-micrometer ] 
into two. [ of each transistor ] (Channel width W) * (channel length L) and dispersion of transistor 
characteristics have correlation. The cause of dispersion in transistor characteristics has many things 
resulting from dispersion in the energy by the exposure of laser etc., and in order to absorb this, it is 
desirable. [ of the structure which contains many exposure pitches (generally about ten micrometers) of 
laser by the inside of a channel as much as possible ] Then, if (channel width W) * (channel length L) is 
made or less [ 54-micrometer ] into two, there is no dispersion resulting from laser radiation, and the 
thin film transistor to which the property was equal can be obtained. [ of each transistor] In addition, 
since property dispersion by area will occur if transistor size becomes small too much, it is made for 
(channel width W) * (channel length L) to become two or less [ 45-micrometer / 2 or more / 16- 
micrometer ] still more preferably two or more [ 9-micrometer ] in (channel width W) * (channel length 
L). [ of each transistor ] [ of each transistor ] 

[01 1 1] Moreover, it is desirable to make mobility fluctuation of 1st TFT1 1a in the adjoining unit pixel 20% 
or less. It is because capacity between the gate-sources of M1 cannot be charged by the time the 
charge capacity of a switching transistor deteriorates and it passes a current value required in time 
amount, when mobility runs short. Therefore, dispersion in the brightness between pixels can be made 
below into ****** by suppressing dispersion in migration within 20%. 

[0112] As mentioned above, although drawing 5 was explained as a pixel configuration, it is applicable 
also to the configuration illustrated to drawing 7 and drawing 8 . Hereafter, pixel configurations, such as 
drawing 7 , are explained. 

[0113] When setting up the current passed to EL element 15, the electrical potential difference between 
the gate-sources which produces the signal current passed to TFT1 1a in TFT1 1a as a result of [ its ] Iw 
is set to Vgs. Since between the gate-drain of TFT1 1a has connected too hastily by TFT1 1 d at the time 
of writing, TFT11a operates in a saturation region. Therefore, the signal current Iw is given with the 
following formulas. 
[0114] (Several 1) 

Iw=mu 1, Cox1, and W1/L1/2(Vgs~Vth1) 2 — Cox here is the gate capacitance per unit area, and is 
given by Cox=epsilon 0 and epsilonr/d. In the mobility of a carrier, and W, as for vacuous mobility and 
epsilonr, channel width and L show channel length, epsilon 0 shows [ the threshold and mu whose Vth is 
TFT ] the specific inductive capacity of gate dielectric film, and d is the thickness of gate dielectric film. 
[0115] Current level will be controlled by TFT11b by which Idd is connected to EL element 15 and a 
serial if the current which flows to EL element 15 is set to Idd. In this invention, since the electrical 
potential difference between the gate-sources is in agreement with Vgs of (several 1), if it assumes that 
TFT11b operates in a saturation region, the following formulas will be realized. 
[0116] (Several 2) 

Generally conditions for the thin film transistor (TFT) of an Idrv=mu 2, Cox2, and W2/L2/2(Vgs~Vth2) 2 
insulated-gate electric-field effect mold to operate in a saturation region are -given with the -following 
formulas by making Yds into the electrical potential difference between the drain-sources. 
[0117] (Several 3) 

| Vds|>|Vgs-Vth| — since it is approached and formed in the interior of a small pixel, TFT1 1a here and 
TFT11b are profile mu1=mu2 and Cox1=Cox2, and unless especially creativity is put, they are 
considered to be Vth1=Vth2. Then, the following formulas are easily drawn from reaching at this time 
(several 1) (several 2). 
[0118] (Several 4) 
Idrv/Iw=(W2/L2)/(W1 /L1 ) 
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Although it sets and it is common the point which it should be careful of here, and (several 1) (several 2) 
to vary for every pixel, every product, and every manufacture lot as for the value of mu, Cox, and Vth 
itself, since (several 4) does not contain these parameters, I hear that it is not dependent on these 
dispersion, and it has the value of Idrv/lw. If it designs with W1=W2 and L1=L2, since Idrv/Iw=1, i.e., Iw 
and Idrv, will become the same value, and the drive current Idd which flows to EL element 15 will not be 
based on property dispersion of TFT but it will become the same as that of the signal current Iw 
correctly, the luminescence brightness of EL element 15 is correctly controllable as a result. 
[01 19] As mentioned above, since Vth1 of TFT1 1a for conversion and Vth2 of TFT1 1b for a drive are 
fundamentally the same, if the signal level of cut-off level is impressed to the gate where the common 
potential in both TFT(s) exists, both TFT11a and TFT11b must be in non-switch-on. However, Vth2 may 
become low rather than Vth1 according to factors, such as dispersion in a parameter, also within a pixel 
in fact. Since the leakage current of subthreshold level flows to TFT1 1b for a drive at this time, EL 
element 15 presents fine luminescence. The contrast of a screen falls by this fine luminescence, and a 
display property is spoiled. 

[01 20] Especially in this invention, it has set up so that the threshold voltage Vth2 of TFT1 1b for a drive 
may not become lower than the threshold voltage Vth1 of TFT11a for conversion which corresponds 
within a pixel. For example, even if it makes gate length L2 of TFT1 1b longer than the gate length L1 of 
TFT11a and changes the process parameter of these thin film transistors, it is able to try for Vth2 not 
to become low and to control very small current leak rather than Vth1. The above matter is applied also 
to TFT1 1 a of drawing 5 , and the relation of TFT1 1 d. 

[0121] TFT11a for conversion to which, as for the drive circuit of this invention, the signal current flows 
as shown in drawing 8 , Others [ b / for a drive / which controls the drive current which flows to the 
light emitting device which consists of EL element 1 5 grade / TFT1 1], TFT1 1c for taking in which 
connects or intercepts a pixel circuit and data-line data by control of the 1st scanning line scanA (SA), 
TFT11d for a switch which writes in by control of the 2nd scanning line scanB (SB), and short-circuits 
the gate-drain of TFT1 1a during a period, It consists of EL element 15 grades as the capacitor 19 and 
light emitting device for writing in the electrical potential difference between the gate-sources of 
TFT11a, and holding after termination. Thus, a gate signal line can apply the configuration of the whole 
specification of this invention based on drawing 5 R> 5 mentioned above, drawing 10 , drawing 11 , etc., a 
function, actuation, etc. from their being each two pixels. 

[01 22] Although TFT1 1 c constitutes drawing 8 and the transistor of N-channel MOS (NMOS) and others 
is constituted from a P channel MOS (PMOS), this needs to be an example and does not necessarily 
need to be this passage. Although the terminal of one of these is connected to the gate of TFT1 1a and 
the othei^end child is connected to Vdd (power-source potential), the fixed potential of not only Vdd 
but arbitration is sufficient as a capacitor 19. The cathode (cathode) of EL element 15 is connected to 
touch-down potential. Therefore, it cannot be overemphasized that the above matter is applied to 
drawing 5 etc. 

[0123] The configuration of drawing 8 was allotted to the intersection of a data-line drive circuit 
including the current source CS which generates the signal current Iw which has the scanning-line drive 
circuit which makes sequential selection of the scanning lines scanA and scanB, and the current level 
according to4)rightness information* and is serially supplied to-data-line data, and each scanning lines — ~ 
scanA and scanB and each data-line data, and is equipped with two or more pixels containing EL 
element 15 of the current drive mold which emits light in response to supply of a drive current. 
[0124] The pixel configuration shown in drawing 8 as a description matter consists of the accession 
department which incorporates the signal current Iw from the data-line data concerned, a transducer 
which once changes and holds the current level of the incorporated signal current Iw to a voltage level, 
and a mechanical component which passes the drive current which has the current level according to 
the held voltage level to the light emitting device OLED concerned, when the scanning line scanA 
concerned is chosen. Specifically, said accession department consists of TFT1 1c for taking in. 
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[0125] Said transducer contains TFT1 1a for conversion equipped with the gate, the source, the drain, 
and the channel, and the capacitor linked to the gate. The gate is made to generate the voltage level 
which passed to the channel the signal current Iw incorporated by TFT11a for conversion, and the 
accession department, and was changed, and the voltage level produced in the capacitor 19 is held. 
[0126] Furthermore, said transducer contains TFT11d for switching inserted between the TFT11a drain 
for conversion, and the gate. TFT1 1d for switching flows, when changing the current level of the signal 
current Iw into a voltage level, the drain and the gate of TFT11a for conversion are connected 
electrically, and the gate of TFT11a is made to produce the voltage level on the basis of the source. 
Moreover, TFT1 1d for switching is intercepted when holding a voltage level to a capacitor 19, and it 
separates the capacitor 19 linked to the gate of TFT1 la for conversion, and this from the drain of 
TFT1 1 a for conversion. 

[0127] Moreover, said mechanical component contains TFT11b for a drive equipped with the gate, a 
drain, the source, and a channel. TFT11b for a drive accepts in the gate the voltage level held at the 
capacitor 19, and passes the drive current which has the current level according to it to EL element 15 
through a channel. Direct continuation of the gate of TFT1 1a for conversion and the gate of TFT1 1b for 
a drive is carried out, and he constitutes current Miller circuit, and is trying for the current level of the 
signal current Iw and the current level of a drive current to serve as proportionality. 
[0128] TFT1 1b for a drive operates in a saturation region, and passes the drive current according to the 
difference of the voltage level and threshold voltage which were impressed to the gate to EL element 15. 
[0129] TFT11b for a drive is set up so that the threshold voltage may not become lower than the 
threshold voltage of TFT1 1a for conversion which corresponds within a pixel. Specifically, TFT1 1b for a 
drive is set up so that the gate length may not become shorter than the gate length of TFT1 1a for 
conversion. Or TFT1 1b for a drive may be set up so that the gate dielectric film may not become 
thinner than the gate dielectric film of TFT11a for conversion which corresponds within a pixel. 
[0130] Moreover, TFT11b for a drive adjusts the high impurity concentration injected into the channel, 
and it may be set up so that threshold voltage may not become lower than the threshold voltage of 
TFT11a for conversion which corresponds within a pixel. As for TFT11a for conversion, and TFT1 1b for 
a drive, both should be turned off, if the signal level of cut-off level is impressed to the gate of both the 
thin film transistors by which common connection was made when it sets up temporarily so that the 
threshold voltage of TFT1 1a for conversion and TFT1 1b for a drive may become the same. However, 
dispersion in a process parameter is also in a pixel slightly in fact, and the threshold voltage of TFT11b 
for a drive may become low from the threshold voltage of TFT1 1a for conversion. 

[0131] At this time, since the feeble current of subthreshold level flows to TFT1 1b for a drive also with 
the signal level below cut-off level, EL element 15 fine-emits light and the contrast fall of a screen 
appears. Then, gate length of TFT1 1b for a drive is made longer than the gate length of TFT1 1a for 
conversion. Thereby, even if it changes the process parameter of a thin film transistor within a pixel, the 
threshold voltage of TFT1 1b for a drive does not become lower than the threshold voltage of TFT1 1a 
for conversion. 

[0132] In the comparatively short short-channel-effect field A, the threshold Vth of TFT rises [ gate 
length L ] with the increment in gate length L On the other hand, in the comparatively big control field B, 

- - gate length L is not concerned with gate length L, but the threshold Vth of TFT has it.- [ almost fixed ] 

Gate length of TFT1 1b for a drive is made longer than the gate length of TFT1 1a for conversion using 
this property. For example, when the gate length of TFT11a for conversion is 7 micrometers, gate length 
of TFT1 1b for a drive is set to about 10 micrometers. 

[0133] While the gate length of TFT11a for conversion belongs to the short-channel-effect field A, the 
gate length of TFT11b for a drive may be made to belong to the control field B. Thereby, while being 
able to control the short channel effect in TFT1 1b for a drive, it becomes possible to control the 
threshold voltage reduction by fluctuation of a process parameter. 

[0134] By the above, the leakage current of the subthreshold level which flows to TFT11b for a drive 
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can be controlled, fine luminescence of EL element 15 can be suppressed, and it can contribute to a 
contrast improvement. 

[0135] The drive approach of the pixel circuit shown in drawing 8 is explained briefly. First, at the time 
of writing, the 1st scanning line scanA and the 2nd scanning line scanB are made into a selection 
condition. By connecting a current source CS to data-line data, where both the scanning lines are 
chosen, the signal current Iw according to brightness information flows to TFT1 1a for conversion. A 
current source CS is a source of a good transformation style controlled according to brightness 
information. At this time, since it has connected too hastily electrically by TFT1 1d between the gate- 
drains of TFT11a for conversion (several 3), it is materialized, and TFT11a for conversion operates in a 
saturation region. Therefore, between the gate-source, the electrical potential difference Vgs given by 
(several 1) arises. 

[0136] Next, scanA and scanB are made into the condition of not choosing. If it states in detail, TFT1 1d 
will be first made into an off condition by making scanB into a low. An electrical potential difference Vgs 
is held by this with a capacitor 19. Next, since a pixel circuit and data-line data are electrically 
intercepted by making scanA into a high level and setting to OFF, the writing to another pixel can be 
performed through data-line data after that. Here, although the data which a current source CS outputs 
as current level of the signal current need to be effective when scanB is un-choosing, they may be 
made into the level (for example, write-in data of the following pixel) of arbitration after that. 
[0137] Since common connection of TFT1 1a for conversion, the gate, and the source is made [ both ] 
and TFT11b for a drive is approached and formed in the interior of a small pixel, if TFT11b for a drive is 
operating in the saturation region, the current which flows TFT1 1 b for a drive will be given by (several 2), 
and will turn into the drive current Idd which flows to this [15 ], i.e., an EL element. What is necessary is 
just to give sufficient power^source potential to the anode electrical potential difference Vdd so that it 
may be materialized in addition (several 3) even if it takes into consideration the voltage drop in EL 
element 15 in order to operate TFT1 1b for a drive in a saturation region. 

[0138] In addition, TFT(s) 11e and 11f may be added and a thereby more good current drive can be 
realized so that it may illustrate to drawing 9 for the purpose of increasing an impedance etc. like 
drawing 5 (b) etc. Since drawing 5 R> 5 explains, other matters are omitted. 

[0139] Thus, direct current voltage was impressed to EL display device explained by produced drawing 
5 , drawing 8 , etc., and the continuation drive of the EL display device was carried out with the fixed 
current density of 10 mA/cm2. In EL structure, luminescence of the green (luminescence maximum 
wave length lambdamax=460nm) of 7.0V and 200cd/cm2 has been checked, a blue light-emitting part — 
brightness 100cd/cm2 — a color coordinate — x= 0.129, y= 0.105, and a green light-emitting part — 
with x= 0.340, y= 0.625, and a red light-emitting part, the color coordinate was acquired [ the color 
coordinate ] for the luminescent color of x= 0.649 and y= 0.338 by brightness 200 cd/cm2 at brightness 
100 cd/cm2. 

[0140] (Gestalt 4 of operation) The indicating equipment using drawing 5 , drawing 8 , drawing 9 , etc., a 
display module, an information display and its drive circuit, the drive approach, etc. are explained 
hereafter. 

[0141] In a full color organic EL panel, improvement in a numerical aperture becomes an important 
development technical problem. It isr for the use effectiveness of light increasing, if a numerical aperture 
is raised, and leading to a raise in brightness, or reinforcement. What is necessary is just to make small 
area of TFT which interrupts the light from an organic electroluminescence layer, in order to raise a 
numerical aperture. Low-temperature polycrystal Si-TFT has one 10 to 100 times the engine 
performance of this as compared with an amorphous silicon, and moreover, since the serviceability of a 
current is high, it can make size of TFT very small. Therefore, in an organic EL panel, it is desirable to 
produce a pixel transistor and a circumference drive circuit with a low-temperature polish recon 
technique. Of course, although you may form with an amorphous silicon technique, a pixel numerical 
aperture will become quite small. 
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[0142] By forming the drive circuit of a gate driver 12 or source driver 14 grade on the array substrate 
49, the resistance which becomes a problem especially by the organic EL panel of a current drive can be 
lowered. It is because connection resistance of TCP is lost, and also the outgoing line from an electrode 
becomes short 2-3mm compared with the case of TCP connection and wiring resistance becomes small. 
Furthermore, there is also an advantage whose process for TCP connection is lost that ingredient cost 
falls. 

[0143] Next, EL display panel or EL display of this invention is explained. Drawing 10 is an explanatory 
view centering on the circuit of EL display. The pixel 16 is arranged or formed in the shape of a matrix. 
The source driver 14 which outputs the current which performs the current program of each pixel to 
each pixel 16 is connected. The current Miller circuit corresponding to the number of bits of a video 
signal is formed in the output stage of the source driver 14. For example, if it is 64 gradation, 63 current 
Miller circuits are formed for every source signal line, and it is constituted by choosing the number of 
such current Miller circuits so that a desired current can be impressed to the source signal line 18. In 
addition, the minimum output current of current Miller circuit is set to 2 or more-nA 10 or less nA. 
Moreover, the precharge which emits or charges the charge of the source signal line 18 compulsorily, or 
a discharge circuit is built in. 

[0144] It is known that there is a big temperature dependence property (****) in an organic EL device. 
In order to adjust this **, especially luminescence brightness change to depend, nonlinear components, 
such as a thermistor to which the output current is changed, or posistor, are added to current Miller 
circuit, and reference current is created in analog by adjusting **, especially change to depend with said 
thermistor etc. In this case, since it is uniquely determined by EL ingredient to choose, the 
microcomputer which carries out software control is not needed in many cases. That is, with a liquid 
crystal ingredient, I hear that you may fix to a fixed shift amount etc., and it is. It is important that **** 
changes with luminescent color ingredients, and it is the point that it is necessary to perform optimal 
**** compensation for every luminescent color. 

[0145] Moreover, a microcomputer may perform **** compensation. The temperature of EL display 
panel is measured with a temperature sensor, and it is made to change with the measured temperature 
with a microcomputer (not shown) etc. Moreover, reference current etc. may be automatically changed 
by microcomputer control etc. at the time of a change, and you may control to be able to display a 
specific menu. Moreover, you may constitute so that it can change by changing using a mouse etc., 
using the display screen of EL indicating equipment as a touch panel, and displaying a menu, and 
pressing down a specific part. 

[0146] In this invention, a source driver is formed with a semi-conductor silicon chip, and is connected 
with the terminal of the source signal line 18 of the array substrate 49 with the glass technique on chip 
(COG). As for wiring of the signal line of source signal-line 18 grade, metal wiring of chromium, aluminum, 
silver, etc. is used. This is because wiring of low resistance is obtained by thin wiring width of face. 
Since a process can carry out simple [ of the metal wiring ] when a pixel is a reflective mold, it is the 
ingredient which constitutes the reflective film of a pixel, and forming in the reflective film and 
coincidence is desirable. 

[0147] This invention is good also as a configuration which is not limited to a COG technique, loaded the 
...... above-mentioned source driver 14 grade into the chip-on film (COF) technique, and was. connected with . - 

the signal line of a display panel. Moreover, the source driver 14 produces separately with a power 
source IC 102, and is good also as 3 chip configurations. 

[0148] Moreover, a TCF tape may be used. The film for TCF tapes can carry out thermocompression 
bonding of a polyimide film and the copper (Cu) foil, without using adhesives. Moreover, in addition to 
this, there are the approach of carrying out cast molding of the polyimide which dissolved on Cu foil in 
piles, and the approach of attaching Cu by plating or vacuum evaporationo on the metal membrane 
which formed by sputtering on the polyimide film in the film for TCP tapes. Although these any are 
sufficient, the approach using the TCP tape which attaches Cu to a polyimide film, without using 
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adhesives is the most desirable. It corresponds to the lead pitch of 30 micrometers or less with Cu flare 
laminate not using adhesives. Since the approach of forming Cu layer by plating or vacuum evaporation© 
among Cu flare laminates not using adhesives is suitable for thin shape-ization of Cu layer, it is 
advantageous to detailed— izing of a lead pitch. 

[0149] On the other hand, a gate driver 12 is a low-temperature polish recon technique, and is formed in 
the same process as TFT of a pixel. As compared with the source driver 14, internal structure is easy 
for this and it is because clock frequency is also low. Therefore, it can form easily also with a low- 
temperature polish recon technique, and narrow picture frame-ization can be realized. Of course, a gate 
driver 12 may be formed with a silicon chip, and you may mount on the array substrate 49 using a COG 
technique etc. Moreover, Pixel TFT, a gate driver, etc. may be formed with an elevated-temperature 
polish recon technique, and may be formed with an organic material (organic TFT). 

[0150] A gate driver 12 contains shift register 22a for gate signal line 17a, and shift register 22b for gate 
signal line 17b. Each shift register 22 is controlled by the clock signal (CLKxP, CLKxN) of a non-inverter 
and a negative phase, and the start pulse (STx). In addition, it is desirable to add the enabling (ENABL) 
signal which controls the output of a gate signal line and un-outputting, and the up-and-down (UPDWM) 
signal which carries out the vertical inversion of the shift direction. It is desirable to prepare the output 
terminal which otherwise checks for a start pulse to be shifted to a shift register, and to be outputted. 
In addition, the shift timing of a shift register is controlled by the signal from Control IC (not shown). 
Moreover, the level shift circuit and inspection circuit which perform the level shift of external data are 
built in. 

[0151] Since the buffer capacity of a shift register 22 is small, the gate signal line 17 cannot be driven 
directly. Therefore, between the output gates 24 which drive the output and the gate signal line 17 of a 
shift register 22, at least two or more inverter circuits 23 are formed. 

[0152] It is also the same as when forming the source driver 14 directly on the array substrate 49 with 
polish recon techniques, such as low-temperature polish recon, and two or more inverter circuits are 
formed between the gate of analog switches, such as the transfer gate which drives a source signal line, 
and the shift register of a source driver. The following matters (the output of a shift register and the 
output stage (matter about the inverter circuit arranged among output stages, such as the output gate 
or the transfer gate) which drives a signal line are matters common to a source driver and a gate driver 
circuit) For example, although it illustrated in drawing 10 as the output of the source driver 14 was 
directly connected to the source signal line 18, in fact, a multistage inverter circuit is connected and, as 
for the output of the shift register of a source driver, the output of an inverter is connected to the gate 
of analog switches, such as the transfer gate. 

[0153] An inverter circuit 23 consists of an MOS transistor of P channels, and an MOS transistor of N 
channel. As explained also in advance, the inverter circuit 23 is connected to the outgoing end of the 
shift register 22 of a gate driver 12 multistage, and the final output is connected to the output gate 24. 
In addition, an inverter circuit 23 may consist of only P channels. However, you may constitute not as an 
inverter but as a mere gate circuit in this case. 

[0154] Channel width of TFT of P channels which constitute each inverter circuit 23, or N channel is set 
to W, channel length is set to L (in on double-gate **, the width of face or the channel length of a 

r channel which constitutes is added), -and the degree of the inverter near a 1 and display side is set to.N — 

(eye N stage) for the degree of the inverter near a cyst register. 

[0155] Multiplex [ of the property difference of the inverter circuit 23 connected if there are many 
connection number of stageses of an inverter circuit 23 ] (piled up) is carried out, and a difference 
arises from a shift register 22 in the transfer time to the output gate 24 (time delay dispersion). For 
example, in the case of being extreme, the condition of telling that which turns on output gate 24a after 
LOmicrosec (measuring after a pulse is outputted from a shift register) in drawing 10 (output voltage is 
as OFF Li ****) that output gate 24b is turned on after 1.5microsec (measuring after a pulse is 
outputted from a shift register) (output voltage is as OFF Li ****) arises. 
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[0156] Therefore, although little direction of the number of the inverter circuits 23 produced between a 
shift register 22 and the output gate 24 is good, the very larger one of gate width W of the channel of 
TFT which constitutes the output gate 24 is good. Moreover, since the gate drive capacity of the output 
stage of the cyst register 22 is small, it is impossible to drive the output gate 24 directly in the gate 
circuits (NAND circuit etc.) which constitute a shift register. Therefore, although it is necessary to make 
multistage connection of the inverter, if the magnitude of W4/L4 (channel width of P channels / channel 
length of P channels) of 23d of inverter circuits of drawing 10 , W3 of inverter circuit 23c / size ratio of 
L3 is large, a time delay will become long and the property of an inverter will also enlarge dispersion, for 
example. 

[0157] The relation between time delay dispersion (dotted line) and a time delay ratio (continuous line) is 
shown in drawing 1 1 . (Wn~1/Ln-1) / (Wn/Ln) shows an axis of abscissa. For example, L of 23d of 
inverter circuits and inverter circuit 23c is the same at drawing 10 , and if it is 2 W3=W4 (W3 / L3), it is 
/(W4/L4) =0.5. In the graph of drawing 1 1 , a time delay ratio sets the time of (Wn-1/Ln-1) / 
(Wn/Ln)=0.5 to 1, and is setting time amount dispersion as well as delay to 1. 

[0158] By drawing 1 1 , the connection number of stages of an inverter circuit 23 increases, so that (Wn- 
1/Ln-1) / (Wn/Ln) becomes large, and it is shown that time delay dispersion also becomes large. 
Moreover, it is shown that the time delay to the inverter circuit 23 from an inverter circuit 23 to the 
next step becomes long, so that (Wn-1/Ln-1) / (Wn/Ln) becomes small. This graph shows that it is 
advantageous on a design to make a time delay ratio and time delay dispersion less than into two. 
Therefore, what is necessary is just to be able to fulfill the conditions of a degree type. 
[0159] 0.25 <=(Wn-1/Ln-1)/(Wn/Ln)<=0.75 and the W/L ratio (Wp/Lp) of P channels of each inverter 
circuit 23, and the W/L ratio (Ws/Ls) of n channels need to fill the following relation. 
[0160] 

There is also little dispersion in a time delay and the number of stages n of the inverter circuit 23 
formed between the output gates (or transfer gate) from the outgoing end of a shift register at 0.4 
<=(Ws/Ls)/(Wp/Lp)<=0.8 pan is good, if a degree type is filled. 

[0161] A technical problem is in the 3 <=n<=8 mobility mu. If mobility mun of a n channel transistor is 
small, the size of TG and an inverter will become large and power consumption etc. will become large. 
Moreover, the formation area of a driver will become large, therefore panel size will also become large. 
On the other hand, if mobility mun is large, property degradation of a transistor will be lengthened, and 
mobility mun has the following good range at a lifting or that of **. 

[0162] The slew rate of the clock signal in 50 <=mu n<=150 and a shift register 22 is made below into 
500v[ /] microsecondec. It is because a n channel deterioration of the transistor will become intense if a 
slew rate is high. 

[0163] In addition, a NAND circuit is sufficient although [ drawing 10 / the output of a shift register ] an 
inverter circuit 23 is connected to multistage. It is because an inverter can be constituted also from a 
NAND circuit. That is, what is necessary is just to consider the connection number of stages of the gate 
with the connection number of stages of an inverter circuit 23. Relation, such as a W/L ratio explained 
also in this case until now, is applied. 

[0164] The cathode of EL element 15 is connected to Vs1 potential with the configuration illustrated by 

drawing 5 . However, there-is a problem-that the driver voltages of the- organic electroluminescence 

which constitutes each color differ, for example, green, although the terminal voltage of an EL element is 
5V in blue (B) when the current of 0.01 A is passed per unit square centimeter — in (G) and red (R), it is 
9V. That is, terminal voltage differs by B, G, and R. Therefore, in B, G, and R, TFT(s) [ to hold /11c and 
1 1 d ] source-drain electrical potential differences (SD electrical potential difference) will differ, and the 
off leakage current between the source-drain electrical potential differences (SD electrical potential 
difference) of a transistor will also differ in each color. If off leakage current occurs and off leak 
properties differ in each color, it will be in the complicated display condition which a flicker generates 
after color balance has shifted that correlate with the luminescent color and a gamma property shifts. 
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[0165] Since this technical problem is coped with t it constitutes from this invention so that it may 
illustrate to drawing 1 , and the potential of one cathode electrode may be changed with the potential of 
the cathode electrode of other colors among R, G, and B color at least. By drawing 1 , B is set to 
cathode electrode 53a, and, specifically, G and R are set to cathode electrode 53b. 

[0166] Cathode electrode 53a is formed using the metal mask technique which distinguished the organic 
electroluminescence of each color by different color with. A metal mask is used because organic 
electroluminescence cannot perform etching etc. in water weakly. Using a metal mask (not shown), 
cathode electrode 53a is vapor-deposited and it connects with coincidence by contact hole 52a. B 
cathode wiring 51a and electrical installation can be taken by contact hole 52a. 

[0167] Cathode electrode 53b is similarly formed using the metal mask technique which distinguished 
the organic electroluminescence of each color by different color with. Using a metal mask (not shown), 
cathode electrode 53b is vapor-deposited and it connects with coincidence by contact hole 52b. RG 
cathode wiring 51b and electrical installation can be taken by contact hole 52b. In addition, the aluminum 
thickness of a cathode electrode is good to form so that it may be set to 70nm or more 200nm or less. 
[0168] Since a different electrical potential difference can be impressed to the cathode electrodes 53a 
and 53b by the above configuration, even if the anode electrical potential difference Vdd of drawing 5 R> 
5 is common to each color, the electrical potential difference impressed to the EL element of at least 1 
color among RGB can be changed. In addition, although R and G set to the same cathode electrode 53b 
in drawing 1 , it is not limited to this, and you may constitute so that it may become a cathode electrode 
which is different by R and G. 

[0169] By constituting as mentioned above, generating of the OFF leakage current between the source- 
drain electrical potential differences (SD electrical potential difference) of a transistor and a kink 
phenomenon can be prevented in each color. Therefore, a flicker does not occur, it does not correlate 
with the luminescent color, a gamma property does not necessarily shift, and good image display can be 
realized. 

[0170] Moreover, although [ this cathode electrical potential difference ] Vs1 of drawing 5 is made into a 
cathode electrical potential difference and it is made to differ in each color, it is not limited to this, and 
the anode electrical potential difference Vdd may be constituted so that it may differ in each color. For 
example, the configuration which sets the anode electrical potential difference Vdd of R pixels to 
electrical-potential-difference 8V, sets G to 6V and sets B to 10V may be used. As for these anode 
electrical potential differences and a cathode electrical potential difference, it is desirable to be 
constituted so that it can adjust in **1 V. 

[0171] Even if panel size is about 2 inches, an about 100mA current is outputted from the anode 
connected with Vdd. Therefore, the reduction in resistance of the anode wiring (current supply source 
line) 20 is indispensable. Since this technical problem is coped with, by this invention, the anode wiring 
63 is supplied from viewing-area a top and the bottom so that it may illustrate by drawing 12 (both-ends 
electric supply). Generating of the brightness inclination by the upper and lower sides of a screen is lost 
by carrying out both-ends electric supply as mentioned above. 

[0172] In order to raise luminescence brightness, it is good to carry out surface roughening of the 
transparent electrode 48. This configuration is shown in drawing 3 . First, the La Stampa technique is 

used for the part which forms a- transparent electrode 48 r and detailed irregularity is -formed in it When a 

pixel is a reflective mold, the metal thin film of about 200nm aluminum is formed by the sputtering 
method, and a transparent electrode 48 is formed. Surface roughening of the heights is prepared and 
carried out to the part where a transparent electrode 48 touches organic electroluminescence. In 
addition, in the case of a simple matrix type display panel, a transparent electrode 48 makes it a stripe- 
like electrode. Moreover, heights may not be limited only to convex and a concave is sufficient as them. 
Moreover, concave and a convex may be formed in coincidence. 

[0173] When the measurement of luminance was performed the magnitude of a projection having set the 
average of the diameter of about 4 micrometers, and the distance between contiguity to 10 micrometers, 
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20 micrometers, and 40 micrometers, and having used 1000-1200 unit area consistencies [ 2,100-120 
//mm / 2,600-800 / /]/mm of a projection as 2 mm, respectively, it turned out that luminescence 
brightness becomes strong, so that the unit area consistency of a projection became large. Therefore, it 
turned out that the surface state of a transparent electrode is changed and luminescence brightness 
can be adjusted by changing the unit area consistency of the projection on a transparent electrode 48. 
According to examination, the good result was able to be obtained by making the unit area consistency 
of a projection or less [ 2 or more //mm / 100 / 800 //mm ] into two. 

[0174] Organic electroluminescence is a seHHight emitting device. If the light by this luminescence 
carries out incidence to TFT as a switching element, a phot conductor phenomena (contest the phot) 
will occur. In contest a phot, the phenomenon whose leak (off leak) in the time of OFF of switching 
elements, such as TFT, increases by optical pumping is said. 

[0175] In order to cope with this technical problem, as shown in drawing 13 R> 3, by this invention, the 
lower layer of a gate driver 12 (depending on the case, it is the source driver 14) and the lower layer 
light-shielding film 91 of TFT11 are formed. A light-shielding film 91 is formed with metal thin films, such 
as chromium, and sets the thickness to 50nm or more 150nm or less. It is because irregularity will occur 
and the upper patterning of TFT1 1 will become difficult, if thick [ when thickness is thin, the protection- 
from-light effectiveness is scarce, and ]. 

[0176] Smoothing film 71a which consists of 20nm or more an inorganic material 100nm or less is 
formed on a light-shielding film 91. One electrode of a capacitor 19 may be formed using the layer of 
this light-shielding film 91. In this case, as for smoothing film 71a, it is desirable to enlarge capacity 
value of a structure capacitor thinly as much as possible. Moreover, a light-shielding film 91 may be 
formed with aluminum, the silicon oxide film may be formed in the front face of a light-shielding film 91 
using an anodic oxidation technique, and this silicon oxide film may be used as a dielectric film of a 
capacitor 19. The pixel electrode of HA structure is formed on smoothing film 71b. 
[0177] The gate driver 1 2 grade should control not only a rear face but penetration of the light from a 
front face. This is because it malfunctions under the effect of contest a phot. Therefore, in this 
invention, when a cathode electrode is a metal membrane, a cathode electrode is formed also in the 
front face of gate driver 12 grade, and this electrode is used as a light-shielding film. 
[0178] However, if a cathode electrode is formed on a gate driver 12, malfunction of the driver by the 
electric field from this cathode electrode or electric contact of a cathode electrode and a driver circuit 
may occur. In order to cope with this technical problem, in this invention, at least one layer of organic 
electroluminescence film of two or more layers is preferably formed on gate driver 12 grade at the 
organic electroluminescence film formation on a pixel electrode, and coincidence. Fundamentally, since 
the organic electroluminescence film is an insulating material, between a cathode and a gate driver is 
isolated by forming the organic electroluminescence film on a gate driver. Therefore, the above- 
mentioned technical problem is cancelable. 

[0179] On the other hand, when a cathode electrode is a transparent electrode, the sheet resistance of 
a transparent electrode poses a problem. Although a transparent electrode is high resistance, it is 
necessary to pass a current with high current density to the cathode of organic electroluminescence. 
Therefore, if a cathode electrode is formed by the monolayer of the ITO film, it will be in a heating 
.-condition by generation ofheat, or-thebrightness inclination of the degree of pole occurs in the; display 
screen. 

[0180] Since this technical problem is coped with, the low resistance-ized wiring 92 which consists of a 
metal thin film is formed in the front face of a cathode electrode. The low resistance-ized wiring 92 is 
the same configuration (it is 50nm - 200nm thickness with chromium or an aluminum ingredient) as the 
black matrix (BM) of a liquid crystal display panel, and is the same location (pixel inter-electrode, 
superiors of a gate driver 12). However, in organic electroluminescence, since it is not necessary to form 
BM, functions completely differ. In addition, the low resistance-ized wiring 92 may not be limited to the 
front face of a transparent electrode 72, and may be formed in a rear face (field which touches the 
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organic electroluminescence film). 

[0181] Drawing 1 4 is the block diagram of an organic electroluminescence module. Control IG 101 and a 
power source IC 102 are mounted in the printed circuit board 103. A printed circuit board 103 and the 
array substrate 49 are electrically connected with the flexible substrate 104. Supply voltage, a current, a 
control signal, and image data are supplied to the source driver 14 and gate driver 12 of the array 
substrate 49 through this flexible substrate 104. 

[0182] At this time, the control signal of a gate driver 12 poses a problem. It is necessary to impress the 
control signal of the amplitude beyond 5V to a gate driver 12 at least However, since the supply voltage 
of control IC 101 is 2.5V or 3.3V, it cannot impress a control signal to a gate driver 12 directly from 
control IC 101. 

[0183] This invention impresses the control signal of a gate driver 12 to this technical problem from the 
power source IC 102 driven on a high electrical potential difference. Since a power source IC 102 also 
generates the operating voltage of a gate driver 12, though natural, the control signal of the optimal 
amplitude for a gate driver 1 2 can be generated. 

[0184] In drawing 15 , it is made to generate in control IC 101, and once the control signal of a gate 
driver 12 performs a level shift by the source driver 14, it is impressed to a gate driver 12. Since the 
driver voltages of the source driver 14 are 5-8V, they can change the control signal of 3.3V amplitude 
outputted from control IC 101 into 5V amplitude which can receive a gate driver 12. 
[0185] Drawing 1 6 and drawing 17 are the explanatory views of the display module equipment of this 
invention. Drawing 17 is the configuration of having given the built-in display memory 151 in the source 
driver 14. The built-in display memory 151 has the capacity of 8 color specification (each color of 1 bit), 
256 color specification (RG is a triplet and B is 2 bits), and 4096 color specification (RGB is 4 bits each). 
Since the driver controller by which it is these eight colors, 256 colors, or 4096 color specification, and 
has been arranged in the source driver 1 4 at the time of a still picture reads the image data of this 
built-in display memory 151, super-low-power-ization is realizable. Of course, the built-in display 
memory 151 may be the multicolor display memory of 260,000 or more colors. Moreover, the image data 
of the built-in display memory 151 may be used also at the time of an animation. 
[0186] The image data of the built-in display memory 151 may carry out memory of the data after 
performing error diffusion process or dithering. By performing error diffusion process, dithering, etc., 
260,000 color specification data can be changed into 4096 colors etc., and capacity of the built-in 
display memory 1 51 can be made small. The error diffusion controller 141 can perform error diffusion 
process etc. 

[0187] In addition, although 14 was indicated to be a source driver in drawing 16 etc., not only a mere 
driver but various functions or circuits which process the input from a power source IC 102, a buffer 
circuit 154 (circuits, such as a shift register, are included), a data-conversion circuit, a latch circuit, a 
command decoder, a shift circuit, an address translation circuit, and the built-in display memory 151, 
and output an electrical potential difference or a current to a source signal line are constituted. These 
matters are the same in other examples of this invention. 

[0188] A frame rate is related to the power consumption of a panel module. That is, if a frame rate is 
made high, power consumption will increase proportionally mostly. It is necessary to await a cellular 

phone etc>-and it -needs-to aim at reduction of power consumption from viewpoints, such as lengthening - ... 

time amount. On the other hand, in order to make [ many ] a foreground color (the number of gradation 
is made [ many ]), drive frequency of source driver 14 grade must be made high. However, it is difficult 
to increase power consumption from the problem of power consumption. 

[0189] Generally, priority is given to low-power— ization over the number of foreground colors in 
information displays, such as a cellular phone. Power consumption increases from the reasons of the 
clock frequency of the circuit to which the number of foreground colors is made to increase becoming 
high, or change of an electrical-potential-difference (current) wave impressed to an EL element 
increasing. Therefore, the number of foreground colors can seldom be made [ many ]. To this technical 
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problem, this invention performs error diffusion process or dithering for image data, and displays an 
image. 

[0190] The background of a case is equipped with the CCD camera although not illustrated in the 
cellular phone of this invention explained by drawing 18 . The image and data which were photoed with 
the CCD camera can be displayed immediately in the display screen 21 of a display panel. The image 
data of a CCD camera can change 24 bits (16,700,000 colors), 18 bits (260,000 colors), 16 bits (65,000 
color), 12 bits (4096 colors), and 8 bits (256 colors) by key input 

[0191] When an indicative data is 12 bits or more, it displays by performing error diffusion process. That 
is, when the image data from a CCD camera is more than the capacity of the built-in display memory 
151, error diffusion process etc. is carried out, and an image processing is performed so that it may 
become below the capacity of the built-in display memory 151 about the number of foreground colors. 
[0192] It explains providing the built-in display memory 151 of one screen by 4096 colors (4 bits each of 
RGB) in the source driver 14 now. When the image data sent from the module outside is 4096 colors, it 
is stored in the built-in display memory 151 of the direct source driver 14, image data is read from this 
built-in display memory 151, and an image is displayed on the display screen 21. 
[0193] When image data is 260,000 colors (G:6 bits, R, a total of 16 bits that is B:5 bits), as shown in 
drawing 1 6 and drawing 17 , it is once stored in the operation memory 1 52 of the error diffusion 
controller 141, and error diffusion or dithering is performed to coincidence in an arithmetic circuit 153. 
16-bit image data is changed into 12 bits which is the number of bits of the built-in display memory 151 
by this error diffusion process etc., and it is transmitted to the source driver 14. The source driver 14 
outputs the image data of 4 bits each of RGB (4096 colors), and displays an image on the display screen 
21. 

[0194] Moreover, in the configuration of drawing 17 , error diffusion process or the dithering approach 
may be changed for every field or frame using Vertical Synchronizing signal VD (changing an art with 
Vertical Synchronizing signal VD). For example, in dithering, a halftone mold is used by the following 
frame [ 2nd ] at the 1st frame using a Bayer mold. Thus, for every frame, dithering is changed and the 
effectiveness that the dot unevenness accompanying error diffusion process etc. stops being able to be 
conspicuous easily is demonstrated by making it change. 

[0195] Moreover, processing multipliers, such as error diffusion process, may be changed by the 1st 
frame and the 2nd frame. Moreover, processings, such as carrying out error diffusion process by the 1st 
frame, carrying out dithering by the 2nd frame, and carrying out error diffusion process by the 3rd frame 
further, may be combined. Moreover, a random-number-generation circuit may be provided and the art 
which processes for every frame with the value of a random number may be chosen. 
[0196] If it indicates to a format that it is transmitted by information, such as a frame rate, a frame rate 
etc. can be automatically changed by decoding or detecting this indicated data. In the case of an 
animation, it is still more desirable that the image transmitted especially indicates an animation or a still 
picture and to indicate the number of coma per second of an animation. Moreover, it is desirable to 
indicate the model number of a cellular phone to a transmission packet. In addition, although this 
specification explains as a transmission packet, it is not necessary to be a packet. That is, any are 
sufficient as long as the information (the number of foreground colors, frame rate, etc.) explained by 

drawing 21 etc. into the data transmitted or sent is indicated. .. .... .. 

[0197] Drawing 1 9 is a transmission format sent to the cellular phone of this invention etc. With 
transmission, the both sides of the data to receive and the data to transmit are included. That is, it is 
because a cellular phone may transmit the image photoed with the CCD camera of attachment in the 
voice or the cellular phone from an earphone to other cellular phones etc. Therefore, the matter 
relevant to the transmission format explained by drawing 21 etc. is applied to the both sides of 
transmission and reception. 

[0198] In the cellular phone of this invention etc., data are digitized and are transmitted in a packet 
format. As drawing 1 9 and drawing 20 have indicated, the inside of a frame consists of the flag section 
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(F), address part (A), the control section (C), an information bureau (0, and frame check sequence (FCS). 
A format of the control section (C) takes information transfer (I frames), a monitor (S frames), and three 
formats of an off duty number system (U frame) like drawing 20 . 

[0199] First, information transfer format will be a format of the control field used when transmitting 
information (data), and if a part of non-number nature format is removed, information transfer format will 
be the only format of having a data field. The frame by this format is called information frame (I frames). 
[0200] Moreover, supervisory format is a format used in order to perform the supervisory-control 
function of a data link, i.e., the confirmation of receipt of an information frame, the resending demand of 
an information frame, etc. The frame by this format is called supervisory frame (S frames). 
[0201] Next, an off duty number system format is a format of the control field used in order to carry out 
other data ring control functions, and calls the frame by this format an unnumbered frame (U frame). 
[0202] A terminal and a network manage the information frame transmitted and received by the send 
sequence number (S) and the receiving sequence N (R). N (S) and N (R) consisted of triplets, eight to 0- 
7 were used as a circulation number, and the degree of 7 has taken the modulus configuration from 
which it is set to 0. Therefore, the modulus in this case is 8, the frame number which can carry out 
continuous transmission is 7, and a response frame does not receive. 

[0203] The 8-bit data in which the 8-bit data in which color number data are shown, and a frame rate 
are shown are indicated in a data area. These examples are shown in drawing 21 (a) and (b). Moreover, it 
is desirable to indicate distinction of a still picture and an animation to the color number of a foreground 
color. Moreover, it is desirable to indicate the model name of a cellular phone, the contents (natural 
drawings, such as a person, menu screen) of the image data transmitted and received, etc. to the packet 
of drawing 1 9 . The model which received data decodes data, and when it has been recognized as it 
being own (applicable model number) data, it changes them into a foreground color, a frame rate, etc. 
automatically according to the indicated contents. Moreover, you may constitute so that the indicated 
contents may be displayed on the display screen 21 of a display. A user looks at the written contents (a 
foreground color, recommendation frame rate) of the display screen 21, operates a key etc., and should 
just change into the optimal display condition by the manual. 

[0204] In addition, as an example, by drawing 21 (b), although numerical 3 has given and indicated frame 
rate 80Hz and an example, it is not limited to this, and it may show fixed range, such as 40-60 etc.Hz. 
Moreover, the model of cellular phone etc. may be indicated to a data area. It is because the need of the 
engine performance etc. changing with models and changing a frame rate is also generated. Moreover, 
images are comics, it is advertisement (CM), or it is also desirable to indicate thing information. 
Moreover, audience fee gold and information, such as a packet size, may be indicated to a packet. It is 
because it can judge whether a user checks audience fee gold and receives information. Moreover, it is 
desirable that image data also indicates the data of whether to carry out error diffusion process. 
[0205] Moreover, what is necessary is just to indicate to the format to which information, such as the 
image-processing approach and model numbers (the class of classification, such as error diffusion 
process and dithering, and weighting function, the data, the multiplier of gamma, etc.), is transmitted. 
Moreover, the data with which image data was photoed by CCD, JPEG data, the auto-receipt cellular 
phone [ data / decode, or detect and ] based on this if the information on the resolution, MPEG data, 
BITMAP data, etc. is indicated again, etc. can be-changed now into the optimal condition. - 
[0206] Of course, in the case of an animation, it is still more desirable that the image transmitted 
indicates an animation or a still picture and to indicate the number of coma per second of an animation. 
Moreover, it is desirable to also indicate information, such as the number of playback coma / second 
recommended with an accepting station. 

[0207] The above matter is the same even when a transmission packet is transmission. Moreover, 
although this specification explains as a transmission packet, it is not necessary to be a packet. That is, 
any are sufficient as long as the information explained, by drawing 21 etc. into the data transmitted or 
sent is indicated. 
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[0208] It is desirable to add the function to perform error diffusion process again to the error diffusion- 
process controller 141, after performing reverse error diffusion process to the data which error 
processing was carried out and have been sent and returning to former data. The existence of error 
diffusion process is put on the packet data of drawing 19 . Moreover, data required for reverse errors 
diffusion process, such as an art of error diffusion (methods, such as a dither, are also included) and a 
format, are also carried. 

[0209] Reverse error diffusion process is carried out in the process of error diffusion process because 
amendment of a gamma curve is also realizable. It may be the image data to which the transmitted data 
already processed error diffusion etc. when gamma curves, such as EL indicating equipment which 
received data, and the sent gamma curve are not adapted. Since this situation is coped with, reverse 
error diffusion process is carried out, and it changes into former data, and is made for the effect of 
gamma curve amendment not to come out. Then, received EL indicating equipment performs error 
diffusion process, and error diffusion process etc. is carried out so that it may become the optimal 
gamma curve for a receiving display panel and may become the optimal error diffusion process. 
[0210] Moreover, what is necessary is to arrange a user carbon button to equipments, such as a cellular 
phone, and just to change a foreground color etc. using a carbon button etc. to change a frame rate by 
the foreground color. 

[021 1] Drawing 18 is the top view of the cellular phone as an example of an information terminal unit. 
The antenna 191 and the ten key 192 grade are attached in the case 193. 194 is a foreground-color 
change key or power^source turning on and off, and a frame rate change key. 
[0212] The internal-circuitry block of a cellular phone etc. is shown in drawing 7 . A circuit mainly 
consists of a block of an up converter 205 and a down converter 204, a block of day PUREKUSA 201, 
and a block of LO buffer 203 grade. 

[0213] If a key 194 is pressed down once, a foreground color will press down the same key 194 following 
8 color mode and a foreground color will press down the same key 1 94 to 256 color mode and a pan, a 
foreground color may also construct a sequence so that it may become 4096 color mode. Whenever it 
presses down a key, let it be the toggle switch from which foreground-color mode changes. In addition, 
the modification key to a foreground color may be prepared separately. In this case, a key 1 94 is set to 
three (above). 

[0214] A mechanical others [, such as a slide switch besides a push switch, ] switch is sufficient as a 
key 194, and it may be changed by speech recognition etc. For example, carrying out voice input of the 
4096 colors to an earphone, and by carrying out voice input to "a high definition display", "256 color 
mode" or "low foreground-color mode", and an earphone, it constitutes so that the color displayed on 
the display screen 21 of a display panel may change. This is easily realizable by adopting the present 
speech recognition technique. 

[0215] Moreover, the switch which changes electrically may be used for the change of a foreground 
color, and the touch panel chosen by touching the menu displayed on the display screen 21 of a display 
panel is sufficient as it. Moreover, you may constitute so that it may change or change according to 
rotation or a direction like a click ball by the count which presses down a switch. 
[0216] Although 194 considered as the foreground-color change key, it is good also as a key which 
changes a frame-rate. Moreover, it is good also as a key which switches an animation and a still picture. 
Moreover, two or more requirements, such as an animation, a still picture, and a frame rate, may be 
changed to coincidence. Moreover, if it continues pressing down, you may constitute so that a frame 
rate may change gradually (continuously). In this case, it is realizable by making resistance R into 
variable resistance, or making it into electronic BORIUMU among the capacitor C which constitutes an 
oscillator, and Resistance R. Moreover, a capacitor is realizable by considering as a trimmer capacitor. 
Moreover, two or more capacitors are formed in the semiconductor chip, one or more capacitors may be 
chosen, and these may be realized by connecting with juxtaposition in circuit. 

[0217] In addition, the technical thought of changing a frame rate by a foreground color etc. is not 



-29- 



limited to a cellular phone, and can be widely applied to the device which has the display screens, such 
as a palmtop computer, and a notebook computer, a desktop PC, watch. Moreover, it is applicable also 
to not the thing limited to a liquid crystal display but a liquid crystal display panel, an organic EL panel, 
the TFT panel and the PLZT panel, and CRT. 

[0218] The technical thought explained in the example of this invention is applicable to a video camera, 
a liquid crystal projector, stereoscopic television, projection TV, etc. Moreover, it is applicable also to a 
viewfinder, the monitor of a cellular phone, PHS, a Personal Digital Assistant and its monitor, a digital 
camera, and its monitor. Moreover, it is applicable also to an electrophotography system, a head mount 
display, an accepting-reality monitor display, a note personal computer, a video camera, and an 
electronic still camera. Moreover, it is applicable also to the monitor of a cash automatic drawer 
machine/a public telephone, a TV phone, a personal computer, a liquid crystal wrist watch, and its 
display. Furthermore, it cannot be overemphasized to the liquid crystal display monitor of a homeuse- 
electronics device, a pocket game device and its monitor, the back light for display panels, etc. that 
application or application expansion can be carried out. 
[0219] 

[Effect of the Invention] As mentioned above, by this invention, by making unnecessary the current 
supply source line which is the factor on which a numerical aperture and the yield are dropped, while 
enlarging a numerical aperture, generating of the line defect short depended in the short-circuit between 
layers and a layer can be prevented, and the high yield can be obtained. Moreover, manufacture is easy, 
there is no destruction of EL structure, it is reliable and active-matrix drive type EL display device of 
low cost can be offered. 

[0220] Moreover, the display panel of this invention, a display, etc. demonstrate characteristic 
effectiveness according to each configuration of high definition, a low power, low-cost-izing, a raise in 
brightness, etc. 

[0221] In addition, if this invention is used, since the information display of a low power can be 
constituted, power is not consumed. Moreover, since-izing can be carried out [ small lightweight ], a 
resource is not consumed. Therefore, it will be kind to earth environment and the space environment. 
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* NOTICES* 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] The explanatory view of the display of this invention 
[Drawing 2] The sectional view of the display of this invention 
[Drawing 3] The sectional view of the display of this invention 
[Drawing 4] The sectional view of the display of this invention 
[Drawing 5] The circuitry Fig. of the display panel of this invention 
[Drawing 6] The explanatory view of the display panel of this invention 
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[Drawing 7] The explanatory view of the information display of this invention 
[Drawing 8] The explanatory view of the display panel of this invention 
[Drawing 9] The explanatory view of the display panel of this invention 
[Drawing 10] The circuitry Fig. of the display of this invention 
[Drawing 11] The explanatory view of the display of this invention 
[Drawing 12] The explanatory view of the display of this invention 
[Drawing 13] The sectional view of the display of this invention 
[Drawing 14] The block diagram of the display of this invention 
[Drawing 15] The block diagram of the display of this invention 
[Drawing 1 6] The explanatory view of the display of this invention 
[Drawing 1 7] The explanatory view of the display of this invention 
[Drawing 18] The top view of the information display of this invention 

[Drawing 19] The explanatory view of the data transmission approach of the indicating equipment of this 
invention 

[Drawing 20] The explanatory view of the data transmission approach of the indicating equipment of this 
invention 

[Drawing 21] The explanatory view of the data transmission approach of the indicating equipment of this 
invention 

[Drawing 22] The circuitry Fig. of the conventional display panel 
[Description of Notations] 

1 1 TFT 

1 2 Gate Driver 

1 4 Source Driver 

15 EL Element 

16 Pixel 

1 7 Gate Signal Line 

1 8 Source Signal Line 

1 9 Capacitor 

20 Current Supply Source Line 

21 Display Screen 

41 Closure Free Wheel Plate 

43 Crevice 

44 Heights 

45 Sealing Compound 

46 Reflective Film 

47 Organic Electroluminescence Layer 

48 Transparent Electrode 

49 Array Substrate 

50 Lambda/4 Plate 

51 Cathode Wiring 

52 Contact Hole 

53 Cathode Electrode 

54 Polarizing Plate 

55 Drying Agent 

61 62 Connection terminal 
63 Anode Wiring 

71 Smoothing Film 

72 Transparent Electrode 

73 Closure Film 
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74 Circular Polarization of Light Plate 
81 Edge Protective Coat 

91 Light-shielding Film 

92 Low Resistance-ized Wiring 

101 Control IC 

102 Power Source IC 

103 Printed Circuit Board 

104 Flexible Substrate 

105 Data Signal 

141 Error Diffusion Controller 

151 Built-in Display Memory 

1 52 Operation Memory 

1 53 Arithmetic Circuit 

154 Buffer Circuit 

191 Antenna 

192 Ten Key 

1 93 Case 

194 Key 

201 Day PUREKUSA 

202 LNA 

203 LO Buffer 

204 Down Converter 

205 Up Converter 

206 PA PURIDORAIBA 

207 PA 
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[0 0 5 4] 3t%m (S^fliiS) iUHx (8- zo 
*/y/?h) T^5 = ^A (Rlt-ft^Sl^ttSS) £ 

0 . 3 n m/ s ©IS^jS&^JBIJPiiSj 4 0 n mlC^-f 
5o 

[00 5 5] ^aAfgdi LT, A 1 L i 

(^^-(k^^aM, Al/L iSfiit9 9/1) 
*»b{SMT?L i CO^Sr, jj^J 0 . l'nm/s©ItSSt* 
mW-m \ nmlC^J&U i^T^coA 1 L i b 
K#i&U L i *5tb^< LTMKf&^fc, A 1 <D^£*<J 

1 . 5 n m/ s ©^^j$ST-^ff^ 1 0 0 n m KMlfc 

[0 0 5 6] r©J:p^bT^bfc^-«I^EL^ 

^TX% =>— -V^7 0 5 9^f7^H{Wit±7^4 1 £ 
->-^j4 5 (T^/W<^^±«J X jgj n 0 „£*-^-^ 
S/ ^ v'-zw 953-7000) t?te 9 ttttX&TF'**^ 
t tfc. ft*J % &lk7*4 1 tTWS«4 9 £<9£K 

\ct±im& 5 5 §rgas-rso tiEL^it 
ici^fc«>, 5 5 \z x t» ^-/wjw 4 5 zmm-tz 

zk#£^(RL*$SELfll4 7©*ft*B5±U-CV«. 
[00 5 7] ^—;vffl4 5 A^WTk^-cogSSrWJfty-f-S « 

^#©JSi2&fc«*IBft QflSB 4 3, ASS 4 4 L-T 
V*3. 7 WIS4 9 0Sia»t»*Lfci!! I »4 4tt'> 

4 < 1 1> 2 Mm***-*, a t a t ©rass a** tr 

(±1 0 0 umU±5 0 0Mm^T(C x ifc, flOiS-; 
$ 14 3 0 n mU± 310 0 ^ m£tTC^t5 r * - 

[0 0 5 8 ] — mik7* 4 l\Ci > mM4 3 Sr^i" 



— blZirZZbX. HDSB4 3 tCr£b$P4 4 

7^4 1 i7H 4 9 t cDftfi-f *t;&s$§£ bft v \ 
|U]«54 3 fc£igB4 4Mfcl±V-/uJtl4 5 > 
-yv^j4 5f4#flh7i?4 1 i7KSS4 9 t 

[00 59] is- JVM 45iLtliUV «fb 

ffimtel. 47M±1. 5 4£^TWl.coSrfflv^5r ids 

3^*0*»5|5Sr*»Jfe6 5%£A±9 5%£TF 
oH-fi-T?** r ©HM»*o*t-T-flSr¥*&iafl 2 0a 
m&±10 0#tmEtTii-3wfc;&s#*U,\ r^tt^t 
*&*»»*it^# < ft 5 « t*^SB*> OS^tOit ASrffll 

V > t *MS* #A t) ^i" < » o T^ra^7c# < ft t) *y 

[00 60] |£*6^B©fi4f±^— 1 Ommfcfe 

•30. 0 4g£l±0. 2 gWT, -C^^ffO. 0 6gH 
±0. 15g£(Ttt5rt^StU\ £*uttte**l 

-/v&i-5^^Pt^i ft ?3 % A»ft^-/w*tT 5 r t ^ 
T*€"ftV\ 

[006 1] IH2T'f4^7^.07^4 1 SrfflV^-Ci+lk-t- 
7*^1h©7-f /WAKDLC (^ttVK * 

itR7 3 1 Lxmft-simxhZo DLCIg^Sig 

[0 0 6 2] tiELl4 7^?,3l4Lfc)t©^H: > 
S*NS£4 6T'^tt^^ T WSfi4 9 SrSi© LTffllt 
$H5o L*>U R4t«4 6»±^*SrKiti-Sfc*9D 
ji^^l§4ib, ^=>>-h7^ h^T^-frS. ^©St 
m<Olttt>\Z, T WSt54 9tCA/4^5 0*J«tUHK)t 
«5 4SrffigL-CV>5 0 ftjb\ BHC^S^«So»fr(i: 
W1ELI4 7d>fe«^Ufc*»±±*ftK:Hi«***u5. 
Lfc^oT, 1/4S5 OfcJ:^ig5tte5 4tt^tffilt{Ba 
tE«SHftlt*vtfftfeft^. ft*5> K^lS!iif^<4. 3 

x^5„ *fc v mmmm4 8<omm^. w-ttKit 

GDi£b«iJ) Sr^lt^r t-T?^EL^tco#ffi*5jS:< fto 
T«3tiii«-«*# < ft t) **«*#rt±i-*. 

[0:0 6 3]- 7- WS*g4 9 fc«3fefe(0Bt7-f/VA) = 
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5o ttlf7^/VAi LTfiTKy 

[0 0 6 4] *<D{&, fifS7^;VAtU, Tlfili^x 

TtxfclV ^Wftik *.&m<DM*m^X^Z^\ lO 
©te*S«<Dfir*BMtt— tt^faK 5 0 nmKl3 5 0 nm 
KIT. -C#*U£ 8 0 nmRJh2 2 0 nmUTb-tZZ. t 
AW* U\, 

[0 0 6 5] ft*?, 03*c:E^-t-5 J;5t-tt:1 : a7-f^i>. 

[0 0 6 6] 5 OteSfeiftfc.5 

*5rtw*u\ #^t8EL«tt# (r) <vmm 

&m\<WX\ *6LfcA./4«5 0T-=-^<O)^*$£iaSr 
7J y NUT#,ta«Sr^S-r5. *7-7^/v^fi, 

[0 0 6 7] £U;<E>±5lw, -C/PACO— gflfc U< 

fc*Tt>J:V\, *ffi5r^v#^APIbfc«5, Hit 

j /^M.^m^m&^m^c.-r s r £ fc«t 9 of r^*> 

3VM*-v hy 5'i'^«lcv^^pkyX^LTtJ: 
[0 0 6 8] ^KkfExEbfc:;^ 
9— 7^/v^^fcitxtiv\ ^©ftL m 3 co¥?S-fb 

mmztev&^x nb#s*3. u±<D^mi-tm 

[0 0 6 9]«« «B?t7^/WA) 5 4Sr«^i-5± 
—*7j/UA.} je>s&5§-C*fe5. TAC7^;VA(1 ffift 
TAC7^/VA©SaottC-OVNTtt, JgffftJEHR 



74 

[0 0 7 0] M?ttSfi3 ^^Sr^KJi ^=-^7/^- 
/V (PVA) ^|JC^PLfc«J5g7^/vAcDt)COiiS^ 

fr©<S7fcj#;# (reflective polariz 
e r : J> yujr^jzf • /K77-ff-} 

tot, «3l*S:fflV\/Ub»©MJ:9fcJ:9«*V*S 

[oo7i] rwip ttaytm^B&tiaxfr&Lti 

iKSSi (1/4) XSS-m^fc-1i:fct>O x yya- 

(pbs) m&m^^zzk h^mx-hz. 

20 [0 0 7 2] 0 2T(i|il^UT^/«CV^5 v UftifcS4<D 

^wte. i. 3 5~i. 4 5 <Di&mvTm<offim&m 

iFZilZo mcmtfrmft 1 . 3 7«±1. 42JWT©t 

[0 0 7 3] A I R=>- h»Cfi3e*^fc-5^fi 

2®*^*)5 0 3€«JEfttti£V'>pIffiJtW«[S^T<0 

rr— hi V=>- hte&TK/^/Wm&lZfcCXmW-} 
5. A I R3— hii2mffif&&L±<Oh<Obmfc£ 

[0 0 7 4] hCD^-tt^kT-'V^^^A 
(A1 2 0 3 ) Sr7t^WJKi¥n d = X/4 > ^/V=. = ^A 
(Zr02) Srnd 1=^/2. 7s"fk-7^v'^A 
(MgF 2 ) ?:ndl=i/4ilLTWt5 0 ii 

^ »)K(il = 5 2 0 nmt, L< tt^-(D5fi^©fii: LT 
40 ^$ix-5 0 V = — b^m^-ii-mt^D =V (Si 

O) Sr%#ftRffn d 1 =1/4 t 7 yfbT A 
(MgF 2 ) bd 1=1/4, t L < fiiMbW y h D 

y-J* (Y 2 0 3 ) t7 -^fb-^^->^A (MgF 2 ) £ n 

d l=V4SiUWt5. S i OttWfeffilKBMR 

f>^TtY 2 0 3 ^ffl^^^sj;^ <) s i 0 2 fl 

"CA I R3- hi LTtil\ «ittf» 7^?07^ 
so ^^^)rt^^ff^L^^ 0 
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[0 0 7 5] ft*5, HWi^M^^fS.^^ — 

[0 0 7 6] a««»4 8fcttTFT*SBR**U 

(TFT) ©|, *r-f;*— K** (TFD) , ^y 
f-l' y ilxmt-K, PLZT$^ io 

T*t>"lB6X-fc5. TFTfiLDD (n- K-f 

3b\ TFTtfi, F ET^if^-Y y^">r^4£© h7>"*S 

^fctawi-eti. -ait, *wsw«-ettELjn^-t u 

[0 0 7 7] ^EL^/KcffiV^fettST^-r-f^ 
h y y * *#5£fis ( 1 ) #^«>Pi^Sr31^ L, #5?fc- 20 
mmtfim*5-z.btiZZ. (2) 1 7 w-AJKPijJSrii 
CT E LJJFF-fcmSESrflf-f:: i 5 w i i ^ 5 2 o 

mtc-ftzfr, 0 2 2 fc*i-«*©#»E L©^^F«^^ 
iS^T, IlfflTFTlla fiM^SrJl^i-^^:*©^ 
-Y yfy^l»IF7y^^, ^2©TFT 1 1 b»i 
EL^l 5fcm«Sri«Hl&i-*fc»i>©*«iffl«Rh9i> 

y 5/ 7f>7ITFT 1 1 
a(iffif B ffl»o:t.^Mt?&5^s IftfTFTl 1 bf±E 30 

«Sfi-5r tyJ5-C#5^, ELfH^l 5©l§-£-fi, «ft 

[00 7 8] Lfei^T, ^E L^/Vt?t±m*SS:«E 
LttttSfcfcfcBlWBTFTl 1 bfc^V^-friRltfctt 

is ^'f V^ITFTI 1 aSrILT^^V!?l 
9IC*«f*s*«$*v«. 1 9 flUWWST 40 

FT 1 1 b©y- Mcflffi&;&n;U6tt5fc.«>, 5/^ 
y/fflTFTl 1 a^^-^fC^o-Ct,, m«lW^2 0 

*>6>««*s«Ejxittrt» 1 ^ u- AJMMttoft. 9 pf^ 1 6 

[0 0 7 9] ;:©«j**JBi^TIW**jj*$-£-5tM\ 
IBtflffl T F T 1 1 b©y- hSJEi LTRfHfctf: tfcfljr 
JBESrR]*Pi-5^S-6 5 fc5.. Lfc^oT, i»»TFTl; 
1 bW^-V^cotf^o^^-^WS^^Jc^ti-Sc 

[0080] F7 9 <Q*yw,wu±mm&-zj&&L& 



75 

Sbyy-^^m ±0. 2V~0. 5VCD^fflT-5: 

©ssfitoiifeot^^ofc*, la^TFTi 1 bzn 

[00 8 1] LfciSot, T^n^ttfcBmSr3i^S* 

y a > T F TT?i4r ©lifeof: 5r0f^i6lrt 
i \ * 5 y * Sr«fc*fc v \ ^ (Dfflm 4r«?^-f-5 

#<&#«fc*\ fcssEiasssr 1 B*r t urn^©^ 

[0 0 8 2] £*l,e>©#ftHU 7-0^7 

Ajfc^^ftaSELlSi^-l 5SrjiDT^SH5fc*, « 

[0 0 8 3] ■WRfcSSBWS** 
9, :oWWBi«EL»^l 5.©WtaaB^J:«}Ilf» 

[0 0 8 4] *^l^coEL*^fltigli v ±IE^H»c:ML 

el^i s\z.miriz>mM*mn-tz> b9>*sx* 

[00 8 5] *|gH^roE L*^-«5ftJ±, A^W^fiH 5 
(a) K:*-t-J:5K:Wfl[l5*^JWft4o*»e>ja:5**o 
TFT114 6.WCE L*^ftc J; 9 f^$tv5 0 /its, 

t) , 1 8 ±^ffegtflgife5^ttT ^ y Mm 

%mMt:WLh5Ml&$:'^T'<-5-* (HA): «Jtt"f 

■So 

[ 008 6 j, m 1 w- bm*mm i--©***). 1 7 

1©TFT, (feSlMi^-f y^^^*^) I' I aJJiV 
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Lt, tufeEL^l Skljfti-^tWaEfitSritU S£l 
©TF TOtf— V h KWV^?rII&t5J:5l^2 0 
TFT1 lb^lO^-h«fil 7a^7^r^^ 
(ONmffi5rfPAP) £1-5££-CH< Ml ©T 

F T 1 1 a ©y- h h y-*Nl\z%iffi.£)ntc*v<i/* 
1 9 StflSmSSfflSr^-ri 5 1-^ lOTFTlla© 

[0 0 8 7] ftfe, Hiotfti i a<oy— *-y- 

i~Z>ffil8,M'?hZ>o M3 h7^^ llc©!i-^|: 
[00 8 8] ftfc, =¥-r/^>* i 9 \±®m-fz>wmffi<v 

co^#li3§?fck:*^LftVN&#tft3o LfcdSoT. * 
9Sr^<0^»C?F^i-5rtl±^P^fp]±cD 
fc*Kir#)ft#J!8:i:ft;5. 
[00 8 9] m 1 <Df- Y^%m 1 7 a £#T* 

(OFF®ESrPPJP) , SS2coy- hfg#i»l 7 

T F T 1 1 a ft E LI? 1 5 CggJ hfcl 4 © 30 

tft 1 1 dfcbtfKiifriEELifi^i s^tfSSStc^j 

[0 0 9 0] ^^>lH]S§f4lili^f*3^4o<?3TFT 1 1 £r 
7 Vv : ;*:?M2*i<kt^l3CO h7V-^^M3©y- h 

»±jgicoy- hm&mi 7 a tc, i2©h7y^^M 

l:l4©F7Vv , ^^M4©y-^t:8l^ 1 S?3co 40 
h7y^^M3© KW^fiy-^ff-f-i&l 8K&gc 
$tuT^5. !4(Oh7>'v ? ^^M4©y-Kif 2© 
•y- hff^l 7 bl£t£K£*K I4©^7y-^^M 
4©FK^IiELSfl 5<OT/-Ktt1£fc:1giK£*V 

[0 0 9 1] ft*J, 115-Clit^TWTFTIiPf-VV 
^^T'fll^ L TT ^ 2> „ P f- f /V/«^/> N ^ >--^/V- 
©TFT IdJfctfc LT* t* y -r dSffi* xtfS, ItJEi^t < 

iiifc&Mkk$g£Uc<^coT*#£Lv\ ua»u 



[0 0 9 2] ft}b\ |g3:fcJ;tfffUcO h 7 Vv 5 * * f±IS) 
-co^tt, A>oNft^«L, ^1*3^^2 
CD h 9 VS?* * (i P f-^ v^/n?fif/&-r 5 r h L 

«jii-5%7fe3S«Sr#5EL*?^>(=J-L-Ctt, SglcOT 

FT 1 1 a SrP^V*/Mc-r5i$*2S*#<&5o 
[0 0 9 3] KTv *«W©EL3H?iak:ol^H6 
Sr/Bl^-ORim-a. ^PJcoEL^«J^tt2oco^-r 
SVi/»wJ;9JW»$n«. Ml co*^ S^yttiMBft* 

TFT 1 1 bftktfKTFT 1 1 c fcON-f-ZZ tK£ 

r>, mmm&t ltisi6 (a) -t&s, r r-e, m-i-ii 

•t 9 Bf^comSE I l^»tii*^5o wHICitJTFT 
l l a f±y- hiKW viMftttSfufcttlBi ft <0 . r 
COT FTllatTFTllc Sril CT^S I 1 #a&fc 
5, {{ot, T F T 1 1 a <0 y — — y — hRSJcoUffifi 
ttftl l*s^5J;5»cvi tftS. 
[0 0 9 4] ^CO^-Y ?y^|±TFT 1 1 a t TFT 
1 1 c*SHD. TFT1 1 d*5^< *-r5 ViJ'-efct). 
^rcot#co^ffi|HlK»iBI6. (b) i:45„ rco^ x M 
1 COT F T 1 1 a tt*fct&fr«#-e»fl?*-5fc», 
I 1 (i— ^t49. TFT 1 1 a (OV-^-y- hWco 

[0 0 9 5] ft*>\ TFT1 1 a CO^*— KiTFTl 1 

ccoy- ^ttlHl-coy-^^a•§-^l 1 atc^u-c^ 

-5 0 U*>L, TFT 1 1 a coy— hi: TFT 1 1 c coy 
-h£*J*fc3y-Ht*l*l ltaBttb-Cbiv^ (S 
Al iSA2i*fl*Jf!HWfp-C#5J:5fci-5) . o£ 
9, lW^coy- hfs#^li3*t^oTt>±^ (05 
C0fi|^H2*T?*)?)) o TFT1 1 a coy— hcDON/ 
OFF^^f^y^tTFTl 1 c coy— hCOON/OF 
F^-T? vy=S:<@SiJ»cffl#i-5- t(c«tt), TFT11 
cotf bo^rtc J; 5 ELS? 1 5comgSffl»it>otSr$ 

[0 0 9 6] ^lcoy-hfa^l 7 a £112 coy- h 
«-!H«l 7btSr#ffi^L, ^3*5j:U!m4co 

ifSi:, IE»lHlES«OffiBS^, ft bWcH^co^ P^Sr 
lRl±**5ii:asffl3lE5 0 d©J:5te»rii-ttbfi, 

#;l-:7U:ft5„ i-ft^t,M^co^iiE/55|E1t$n-5^tc, 
««E©gKti,5®Kfc^* s S>5 tEfllfttgSKfit^M 1 co 

y-^-v-immm (=yfvt) tiE«$^ftv\ 

TFTM3iTFTM4^£ofci®»i: L> ±3S^ 
c0HfiI5r*J^Ji-5 ^ i (cio T jfea^co^] 9 #*? 5 co * 
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4 5 i^T?i&T M 3 tf?>ry Vfr'&KM 4 fr*i<"tz> z. k 
[0 0 9 7] ft*s % K±»'*fcia!&fi*<64o©h9i' 

fcftCTFTlle (M5) £05 ( b ). fC^i" X 5 

D^tr- LT F7^? 4 «±fc o 
TtKi^MSfilRlC-CfeSo ;:©J:5K:TFT 1 1 e£ 

[00 9 8] SI 5 ©«J&lC:fc5l^T, f lOTFTl 1 a 

PS-f-5B^ra»-*5V^O. OlSLhO; 0 6ETF©;£ 
t>©-?ifc3. 
[0 0 9 9] 

I d s = k* (Vgs-Vth) 2 (1+VdsU) 
#J8WCtt, TFT 1 1 a OfMtt6iB«rfifrW0t£IK£ 

[0 10 0] W18i-5W*td3tt5-t*t-tiXOTFT 1 
1 ate A V t45ll© f /7 h^«4Ufc»fr*r#jt 
3. tB«S*u*m«MH±Rt-<?*5. MHO 

L t-Ttutfs fa A VX 1 11TFT 1 1 a ©W 
rtfcJ;5EL^^-15 ©mSM©-f iniz. 
ffiS-r-5„ Lfc#otvliiEOfilS:x..(%) EtTfc» 

t?y (V) i: LT, lf±0'. 0 1 x x/y-ETF-Cfcttft- 
tffc&fcv^iaMHIS. - ©fF^ttliT y. U -7" — v'a V 
©BtgtKlJ: y&iktZo m&fr 1 0 0 c d/m 2 *»& 1 
0 0 0 c d/m2*-^©jB*««fc*JV^-r»±, Xttft^ 

tf-ox. mm (mnt) ©aa«i**s2%£Jirt-efc5wi 

i5SMT'fo5„ «fgasi 0 0 c d/cm 2 it)SV^ 
tt^^a W*©«Matt*tt 2 %SA± t <C5. #3191 
©E Li*$f ^i«*ffl7-f 77"K i Ltl^S 
-^©gjfciW&fil 0 0c d/m2g^-Cfc5c H 

£s Pit5S^©TFTl 1 a fc*S^-CttJMt©*» 

©ft**fifio. 3 v-efcartaMsijofc. LW C t, 

»&©&»& 2 %E*rtK«l;i5;fc.«>fc*f±0. 0 6 EAT 
t*s-C#*V^O-C, vO. 0 1 &.T\z-tZ&mtttd:\i\ * 

So 

[0101] fg 1 ©T F T 1 1 a ©ISIMMEKiJa 
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[0 10 2] 

Ids=k* (Vgs-Vth)2 (l+VdsU) 
fit, l©aaBS:±5%K:fli*.*ltixfi*fe*v^ Ld> 

:o l, An#£fc*B«i-3r£#^#fcv*©-es i%ea 

[0 10 3] S=fc, £gk, TWKf^*sJ:tfl*WK:J:iT, 
fi^l ©TFT 1 1 a©^-Y V^V«Sr 1 0 /xmEA±2 

0 0 umSXTk-tZZ kVR^W. ££>fc#*L< 
fi, % 1 ©T F T 1 1 a ©^ ^/WftS: 15»i mEU: 

1 5 0 iim&.Tt-tZZ.b&iif-t.Vi^ ^ttfi, 

[01041 B#§£«I&-r5 TFTll^ u— 

y ->y ^^TFTX'Mj&Zti. 1--<T© hvv-y^-^Jc 
fcita^^^/v©*^*^— !f©fla*t*iPi»->a-uTra 

[0 10 5]*^©1K)I1 h7y^^#tt©tffe 

4o© h7>v'7^oW^5l54lj'n^ jg«3 
tt^JcMbT, >--^/v*ifi]*57k¥©^ t SE© 

40 [0106] ^t^igrotitt^cs, b 

2 ©TFT 1 1 b©t7fSjlS: I o f f i 

[0107] 3<Cs/Ioff<24 

[0108] 6<Cs/Iof f<18 
T F T 1: 1 b <o*ymm& 5 p AWT t -f* i i J: 
(? , E L JU-7-Sr«Ut5«8MtO*fl:Sr 2 %EATfc8iJt& 
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[0109] t^tmtv hv vv**mm-% 

tc«to-C*jSfe$^ TFTllb*3fa7;vy-(>Ei± 
-C-fc^^^y- hfllitt fc**F*UV\ TF 

Tllblt TFT1 

i L-CftUBi-Sfc«>» tf5t'»ON/OFFJkC9 io 
!Bv*W4#SMt**l*. T F T 1 1 b <D*f— Y ©Atil! £r 

Kit) ON/OFFJt©*V^<»i4*3*3l-C*5. 
[0 110] T^tV^t hV y^^Sr««t5 

v\ (f^v^Hgw) * (fty^vftD a?y 

-t-5fc*^fi, IfWfiPJfttV?- (-/&!$ 

KfilOftium) Sr^-y>'^;vrt}c < J:!9#<-^tf«5t^ 
-tee, #h7y-^^© (f^y^n® 

W) * (firy^^L) £5 4 Mm 2 «Ttt5i:> 
•*IW) * (^^>-^/wftL) tt9^m2jei± v ££>lc# 30 

* u< tt, =& hyy-y^^o (fty^/mw) * if- 

t^^L) l± 1 6 m m 2 «± 4 5 m m 2 «T t * 5 i 

[0 111] ilt5¥tBit'0^1©TFT 

1 1 a g)&kttl£Xft& 2 0 %WTK-r5 - i * s »^ L 

«4t*r*i-*t»fc» Ml h-y-^Rgro^*^ 

2 0%»rt»cffl)^?)r £-cmjKM©Jf*©tf 6>o*«MB 40 
[0 112] £A±, 1115 Srtli^«j5Jct LTlftW Lfcas, 

[0113] ELi^-i sizm-rmm^M-t^m. t 

F T 1 1 a tCifft1-{t-§-^SfE£: I w, ^rW^T F T 1 1 
a l:4f5^- h-y-^WmjESrV g s £-T5 0 S£ 
^liTFT lldtioTTFTlla h- 
K W ^W^SJ&^JXTVSO-e. TFT 1 la tttSfD 
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[0 114] (»1) 

I w = (i 1 • Cox 1 'Wl/Ll/2 (Vgs-Vt 
hi) 2 

Cox = £ 0 • £ r/dT?-$-;i£>*u3o VthliTFT 
©SMS, //fi^yTCD^fij&s Wfi^V^/M@ v L 

[0 115] EL^l 5CXhilit$ I d d ft* 
Iddli, ELSR^l 5t&m\zm%L£tiZ>TFT 
1 1 bKJ;oT^l^/V#$y*3p$;h,3. Jfz&BJlX'lt, 

%<Dy-y.-y-xKmEE& (fti) <ov g s \z-%ct 
%<ox. TFT 1 1 b&mami&X'W)i¥1-Z>t&fc1riti 

[0116] (ft2) 

I d r v = n 2 • Co x 2 • W2/L 2/2 (V g s — 
V t h 2) 2 

n&fty- hm^mmm^mmh^^^^^ (tft) # 

[0117] (ft3) 

I Vds I >| Vgs-Vth I 

rCT'CTFTl laiTFTllbll /hSfcHBfcrt 

x l=Co x 2^9, *K:i5fc«:*fe£fcVMR!K V 
thl=Vth2t#xf>ti5„ -T-Si. wCDt§- (ft 
1) RV (ft 2) ^fe^#{C«T©ft^a»7j^5o 
[0 118] (ft4) 

Nrv/Iw= (W2/L2) / (Wl/Ll) 

^wT-as-r^t^n, (fti) Rif (ft 2) 

T. M > Cox, VthWftS^Ji, B^tt. Mp°pfe. 

(ft4) teZ.tltb><D/<7*— 9 ■&^%t£\,-«DX% I d r 
v/I wCOffittd^feOf^tjo^^^L^V^t 1^5 - 
ttfeS, ^JCW1=W2, Ll=L2iR«-fixtf v 

I drv/I w= 1 , -?t£t>h Iwtldr vd5[S|— (O 
ELI^l 5^^5^H)^;SStI d d(i, T 
F T ©#tttf bo£ I- J; jE?|tc:ft-g-«Slt I wtRI 

[0 119] W±OJ;5»C x ^ftfflTFTl laOVt 
h 1 tlllTFTl lbOVt h 2Hm*ft\zm-X 
fc^^t, I^TFTICtJ1^5*jii«-(a^#^-r?)y— h»C 

FTI 1 aMTFTl 1 btt#fc#*aiMBfcfc5tt 
H^ot^toSBJc J; 0 % vthlinvth2^fi 

<4-DtUp:t^fe5 t roit; wtfti 1 
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b \z\tt-f * l/yVa/wK l/^/W0 U — S)5ft#*h.5 
EL3*M 5«s***«rfi-*-5. J: 9 

10 12 0] *^0jT?f±#^x fgt&fflTFT 1 lb©S 
®EV t h 2 #®3itftT-MJS1-5^mfflT F T 1 1 a CO 

mms.v t h i x <oi&< tthtt^t 5»-ks£l-c^«. 

Wx.fi, TFT 1 1 b©y- h*L2SrTFTl la© 
y-bftLlJ:«3 1>*< LT, rixfeoWJRh?^^ 
^©yD-ir^/^y^— * d^K) LT t> , Vth2^Vt 
h 1 <t!9 t<S<^fe^^J:5f-b'C*5t) > IR^SSKy 

S5COTFT1 latTFTl 1 d ©MfiUc: £*U 

[01211 HI 8 Km-tX 0 K, *$g91©iglJilH]?§fi, 

m^««a s «fta£iM§TFTi 1 a, el^is? 

F T 1 1 b COte, ^ 1 ©** s c a n A ( S A) COS8I 
WfcioTBi^lElKt^-^i^d a t a i£g^t>L< 
fi^Brf^SciifflT F Tllc;i2 <Djz&M scan 
B (SB) ©9J»aotSt^a^"PI;TFTl 1 
aco^- h- KW>-Sr®#&i-?>^-< yflTFTl 1 
d, TFT 1 1 aco-ir— h-y— ^Pp3®BE%-##^^ 

L-TCOEL^^I 5^fe1»^$n5o -©<fc5f-, ^ 
- hfS^fi#@i*2*-efc5^t^b, MxBLfcHl 

5, hi o, hu imzm^<^m<ommm^<Dm 

[0122] 08T-TFT1 1 c fiN^-^ y^;VMO S 
(NMOS) , ^©{til© h7y^^liPf^y^M 
OS (PMOS) -l?#f/&L.-C^2>/5 3 , :nii-MTfco 
T, Lt>;r©iI9^&3&gfi&i/\ ^-r^^i 
9fi, ^rco— ^rcoffi-T-^rTFT 1 1 acoy— hfc^$ 

*k i*©jsfiivdd (masmte) k^^-o^ 

a*, VddteR&-fffi*©-£«tt-Ct>j!lt\, EL^ 
1 5©#y-K (IMS) "»WWittK:«l»**tTV»5. 
Lfc^o-C, «±co*«fiHl5^lc:t>iSffl$tu5ri:fi 

[0123] HI 8 ©#tj£fi, ils&m scan AStf s c 

a n b zm#im&.-+z>7E£&®&>m&b , w^its^jcs 
-*i&d a t a \zmm-fz>mm.mc s ^tp^— 

ftSttt, #*3fcl»s c a nA, scanBMtf- 
*i&d a t a©£3S»fc:BliSiVC, KM>CX00ttt&£ 
rtT«*1-a««WHiai©EL*^-l 5"Sr*tP«»OiB 

[0124] Wmr^-h LT,- HI 8 fc^ LftilMftJiK 
fi, Stt^StEilfts c a nAiJ«iS.nfc«, S^f-f 
Hda t a*»feflr^«8ttl wSr»!9iitf*Atti. ®9 
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tzmm i^^*^5*»*i*«r3tt»**Tpo led 

iifflTFTl 1 ci»fe#J«$ixTV^5. 
[ 0 1 2 5 ] tfffB^masfiv y-K y-^'KKy 

&t^^A-<Mix.*:^&J8TFT 1 lai, *<Dtf- 
Y\z.gffi.^1t**r'**s* b*<£/»-Q\,^. ^ITFT 

it, ^^V* 1 9fd;±CfcflJEu-</vSr^:it-t--5. 
io [0126] JEfcltfCaaMBtt, ^IJfiTFTl la K 

Til d£"£A/-?V^o JX-T yfy/ITFTl 1 d 
f±, fTJ§-««n wcomgfEv^vSr^BE^/Hc^gli-5 
f^dgilL, flWTFTl 1 a CO KWy^y- h £ 

mm.mz.mm lt y-* srsm t i-smBE t f 

Tl 1 aCO^-Md^ifbfeS. X, Myf^flT 
FT1 1 df±, mff W</V&=¥^->* i 9 ^flijf 
^f-iiHT^tt, »fflTFTl 1 aoy- VRTfz\*HZ 
m&tVttVstisf 19^fTFTl 1 a©KW 

[0 12 7] *fc, MfBlESlglSfi, >7*- K KW V, 
y-^S^^^^xfclgib^TFT 1 1 bSr^A, 
-cv^o ^iifflTFT i i bfi, =*-^/^>* l 9fc«f# 

ft £ ^T-f- 5 |gfb fl;^ £ ^ ^ /V- £ ^ b T E L Sf^ 

1 5fc«-f. »1TFT1 1 a coy- hil^SRifflTF 
Tl 1 bco-7"*- ht^it^!gg$HT*uy 

30 [0 1 2 8] ^»^TFT 1 1 b figS?n1Hi£-eR)f£ U 

Dfcigi&m»ftSrE l*-^ 1 5 \zm-r. 

[0 12 9] SlffiTFTl 1 bfi, ^ <omW£H s WHt 
rtT-^t5^iITFTl 1 a©H«BEJ:0<£<fce> 
ftV^JKttjeStfCV^. A^fCfi, SESl^TFT 
1 1 b fi, *(D>f— V&&&&m T F T 1 1 a <T>f- h 
S«tt)M<^fc^V^J:5f-^;^^nT^5„ fc^^tt, 
JE»fflTFTl 1 bfi, -t©^- Mfe«wil*sw*rt"e«- 
MS^fflTFTi l a©y-htt«fltJ:»)«t</j:fe 

[0 13 0] IgRifflTFT 1 1 bf±, ^C05^^^ 

T*tJS1-58KJUlTFTl 1 a©BH«£EJ:!)«<J5tfe«; 
V^«t ^fdK^StUTiiV^ fit, »fflTFT 11a 

'ifSfflTFn i b<ommj£&m— 1 4« J; 5fcK3fe 

. T FT 11a SU^IEtbfflT F T 1 1 b ttW**^*7«flB* 

fc^5fi-r-c$>5. ir^, H^fcfiM^rtfctm^ 
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FT1 1 aCDHmjEitflfEitlfflTFTI 1 b<BMMB£E# 

[0131] r. <Df3H;ifi, *yft7 

T F T 1 1 b fcflfch,3'*» E L^^- 1 5 \tmsL% bffiffi 
©aXh^^hfiT^i. ^tb/HTFTl 
1 b©y-hftS:^fflTFTl 1 a©y-hftj;!)t) 

^9p«-^#Pf5Hrt-C*»bTt>, lEIilfflTFTl 1 
b©iiE^»iTFTl 1 a©BimffiJ:9 , t><S<* 

[0 13 2] h*L#Jtttnttv4B9-^r^A^MM 

^A-e»i, hSL^iftapK^TFT^wftv t h 

Bt'liy- h*L}dg|ip?>-f TFTWUffiV t hfilSlS 
-£■<•*> 5. r©#t££*OTLT, SlfflTFTl 1 b 
<T>?— hS^ifflTFTl 1 a©y- h*± <9 t>«< 
LT^S. 0il;ttf, ^fflTFTl la©y-hft#7 
nm(D^ fSfflTFT 1 1 b©y- h*£ 10^m 

[0 13 3] »TFT1 1 a©y-hfti5fif-^^ 
/Hafllfll^AKJUf- 5— SifflTFTl 1 b»y- 

h*#JW««*BK:j|-*-«J:5fcUTt>Av\ zix\zX 
JfgfWITFTl 1 bldibMtSM^-V^/Vx^Sr^J 

[0 13 4] EiLfcte.fc0, ^IbflJTFTl 1 b te«fch,3 
T*ifc£„ 

[0135] m8\c7jkistcMm\mt&<DmW)jjfe$:ffimz 

A, ^2<D^ms c a nBfc»*Wfc«£1-<5 0 M£3£ 
^5UR^^c^ffiT*X-^«Sd a t a fcm««C S*r 
ttfci-* T F T 1 1 a KJMEflHtC 

TFT 1 1 a<Dy— h- KW^PflllTFT 1 1 did. J; 

oT*ft«fc«»s*u-ov5©-e (ft 3) wu, s 

iMTFTl 1 a »*«SfDSi«-efif^-r5 0 tot, 

y- h-y-^rBii-tt (fti) -c-^^^jxsfgjEvg s 

[0 13 61&K:, scanA, scanB^M 

i ITTFTi 1 d Sro f f ;ni:iot 
ttBEVg s 1 SICtoT^^nSo 

s c a nAfciSU^/WC Lto f f ^ti-^- tJiJ; 
9, SilslKtf-^iSd a t a i ASlftfl<)l:Si*n 
5©-?, -tO^tex— *8>d a t a -Srrfr bTSUcD®*— 



(14) 

ft-i-^MOSJItU'-^/ut LTtti^J-t-.5y ? — ^fis sea 

n b nmmtf. t ft 3 b#,£ t? f±^na -e £> 5 * * a* . 

[0 13 7] IlfflTFTl 1 bliMTFTl 1 a 
FT 1 1 biJS^fP^-eSif^LTV^rf. fgfb/STFT 

1 1 b*mfrznm\± (ft2) -e-^-^t,^ r^i-ft 

io WELf^l 5 JwiiKtu5ffiS6tgjSft I d d ift3 0 BWi 
fflTFTll bSrlSft««-e»f^S*5k:tt % ELlf 
1 5T©«jE&T$T#l£L-Ct>ft*5 (ft3) dSfiRA-fS 
«t 5 x +#fcWMMfcfc7V— K«JEV d d (d#^tvtf 

[0138] ft*3, 05 (b) mtmmz, -oe-? 

5- i^=gr.g6*3t LT, B9»cB^-T5 
J: 5fc> TFTlle, llf SrftfJP LTtft < , ;H 

20 [0 1 3 9] wWj;5{CLTf^8SLfc|ll5, 0 8fT'Sft 
^L^cELS^^ta^SJESrTOPL, lOmA/c 

EL*l3ftffcfc*JVvrW:, 7. 0V, 200 cd/cm 2 
0>iH:#, (li^TClSE* imax = 4 6 0 nm) <D&%1£ 
mm-Q* 1t 0 Hffe3B3fcaj-C(±» »SE 10Ocd/cm 2 
^C, feffi^a* x = 0. 129, y = 0. 105, 

"jta-ctt. »«2 o o c d/c m 2x% &Mas x = 

0. 3 40, y = 0. 625, jMHK3te9JTtt, 
OOcd/cm 2 ^ filS^x = 0. 6 4 9, y = 
30 0. 3 3 8ro^3t#,*s#5>ixfc 0 

[0140] <»K©»*4) -fitT. B5, B8» B9 

[0 14 1] *«ELV^/l»T?f4 % Mn^O 

|6]±*5aSftBB%^jH^ft3. ^P^SrSSfe-Si^cofiJ 

£>5 0 HD*SrK»Sfcie>k:tt, W^ELe^feOD^Sr 
5i5TFT(DffiaSr/Js$<-f-^(iJ;v\ <fifl#6AS i 
-TFTIi7 ; t;V7 7^v'y ^^^it^UT 1 0—10 

TFTOIM-XSr^lfK/jN^-CtS. u^c^o 

x, tiE l^/v-c»±, lihyvv?^?, fflsaraui 

<tl^s®^^D^fi^ftt)/h$< fto-CL* 5. 
[0 14 2] >f— Y YU/< \ 2fc5lM*y-^ 

J: t> , *8IEffH)0>*ttE L/^^f#(c:Po1SJc:ft5S 
fetSrT»f3^t*5Tt5 0 TCPO^SfetdSft<ft5 
so 5xtc, TCP^©^tcJt^-CflffiA^w§l#l±lL. 
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2 ~ 3 mmM < * «3 EJ»«tt*s,jx $ < ft 5 a» £ 

[0143] *^^OEL$/T^fe5^liE 
L**»IK:ov*-ClMI3«:i-*. Ell OhtELS^§£» 

**#fce«*fcf±J&*£*u-cv*3. #HX 1 6 Kfi£ 
8A5«$Htv^« 0iJx.fi, 6 4Pgf|-e;fctUi, 6 3 

t J: ? mm<omm* v—^m^u 1 8 tepan-e* s j; 5 

Am«Ett2 n A&Lhl 0 nA^Tl-LT^Sc V 

[0144] L*T-»cri*#*ia«*fftt«H4 
m*SrSEfl2 f— 5 * * 5 v *^<£>#j£ 

»3t4a«MllfltSrfT 5ifc»#;fo*j6-eii>3. 
[0 145] »#tt«»i-*'-f=»i''-efToT'b.fc 

«9#*.l»fcaiE*m«EJie2f«rW3i^MWl!:J: 

fcJ:9«]!)»*.-C#5«t5K:«j«UTt>J:v\ 
[0146] #3S0Jfc*JV^t\ y— * K9-f/<tt*i»fr- 
v'U^yfs/T'-C'M^, Uv^-frlsl-y-? (CO 
G) »T?7WIS4 90y-^Hl80^i 

[0 14 7] *38WJ4C.OGttW»c:Pfi^$ix5t©^»* 
fc<, f^ty7^;WA (COF) a«KW5E©y- 
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Lfcfltofcfc l/tti^, y— ^ K7-f^l 4I±S 

WlC102fcgiJJif^»U 3^y7T»jfc£ Ltti 

[0 14 8] TCFf- 7 , SrfflV>Tt «tV\ TC 

(Cu) «Mfi«tr«t»rKllME3»i-«ifca5"C# 
TCPf- yr6j»t7-f/PA{Cf±r©j|fe. Cu 

«tfc4ilO±tCut^ y 5 #«fc# 

fcS. r*L*>©vvf*i/C<b«fcv^, S!*3fl*:*6i»i*»J:jK 
y-f 5 K • 7^yVAJcCuSrM»t5TCPx-7*Srffl^ 

fcWu &»#]£te:fcft^Cu«!?«;f «^j&-f-s. & 

«>. y-K • ??^e*iiMb£*nH-cfcs. 
[0149] y- h K^-r^ 1 2 fiiSia^y v-y 

t, ^ y *s y 3 >-s^t- t kumm- z^ttf-v 

tft, y-hVrj^mttMtfyisva^&ffi-vM 

/£LTt><fc<. mmMnvM (t«TFT) LTti 

. 

30 [0 1 5 0] h K7-f/<l 2f*y- 7 a 

h 2 2 a fc\ y— h{f-§-i^l 7 bfflCD 

•>7M/^!?2 2biSrrtKt5 1 , #V7M/^^ 
2 2f4Eftt^ffi©^n (CLKxP, CLK 

xN) i, xf-h'^X (STx) -e^^^So -t 

)V (ENABL) fg*, h*fSl«:±Tate*-e:5T 
(UPDWM) m-§-*f*Jni-5Cli:*s*fF*L 
v\ tetc, ^^-^/M*5i/7 h^^t^ h$ 

40 KltSr t*s$f* Li/\ fcts, •>7hUv ! ^^o->7f 

[0151] isy h u*s?.-ii> 2 2©/^ .x7r§Sfi/h$ 
v^fcftESE. y-h{f#^l 7 Zmth-tZZtfr-QZte 
\i\ *<D1tV>, ->7 h u^^.^ 2 2 ©tb^i:y- 
il7 m^y- h 2 4 -flUKltt^tt <H2o 

- [ 0 K5 2] y— * K9-fv< 1 4Sr'B:?a^y -yy 3^ 
so cotf ^ y =1 vt$^T-T v-r ats 49 ±fca«»)*-*-a 
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fo*w®-rz>mts& mtsf— vhzws. h7^7 7 
4(Dm7j^E^ y-xm^-mi sics^sixT 

V5<t 5^0^tfc^5, H^Ucii, y—;x K7-r io 
[0 15 3] -TV^- : ?ls)K2 SfiP^-^^^OMO 

s h7y-77^iNf^y^oMOs h7^^^ 

1 2<Dis7 Y 2 2 05ai7jffi^f±^ W*— ^|5]8g 

h2 4»£g^$*vO^ 0 fc4b\ -f >v<-*@?§2 3 fi 
P^-^V^/V-0^-e^LTt}<tV\ fcffU -©1^ 20 

Tt><tV>„ 

[0 15 4] #^>-^-^Ie]SS2 3Sr1t^i-5P^^>' 
^/V* 7i f± N f- Y y^/v© TFT©f t >-^/nj@ W, 
^v^/v«&L YU±.<Dm&\-m&1rZ> 

[0 15 5] ^[sl!ES2 3<D&Wt&m^\<^t& 

^$nT^S^>'^-<5'lH]?S2 3©^tiM^#a so 
S£9) v-7 hWv'^^ 2 2^f>tU7jy— h 2 4 

^-ecoeig^ji^s^Ds G§®B#ratf&o#) . m 

fttS, @ffi£3§-&T'li, 01 0^*3^X^73^- h 2 4 
a fil. 0/isec^ (y7hW^^i'^^^(il 
73 ^tlXfrbfeW LT) K^LT^* (m73Sffi^^] 
yffootV^) <D\Z, mfjff— Y 2 4 bfcfcl . 5/is 
e (V7 M^v 5 ^^*^-'Vv^^ttl73$ixT75^e 
gLT) K^LT^S (ffl7JttI£;^y#;boT^ 

[0 15 6] UfcdSoT, v-7 h^7^ 2 2 h\&j)? «> 
— Y 2 4^^t!{'t-5-1'^^-^lH]SS2 3(D^cfl/>*^ 
7J#.fcl^ aiTJ-T-*- h 2 4Sr«^ii-5TFT©^^>' 
hi(iSW(i^^lC7<:#i/^*5J;i/> 0 

T% v-7 h u^**£1f/&-f--5'7 t — MeISS (NAND0 
#Rtt\ il 0CD^f>v<— ^0^2 3 d©W4/ 

L4 (pf ty4^©^+y^<s/pf tv^©? 

■Ir^/V*) t. #m?&2 3 c©W3 so 
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/L3<Df--rXJt^7C#V>tjI®^^*<^ l 9> £ 

[0157] hi lKgjffiufF^fibot (jfcift) tam 

WMlk (HIS) ©H«fc*1-. IHttltt (Wn-l/Ln 
-1) / (Wn/Ln) -e^-T. BlOt-fV 
^08§2 3 d t-T^- ^Ie]SS2 3 clDLT&m— Tf 
2W3=W4T'fctvtf (W3/L3) / (W4/L4) 
= 0. 5-Cfc5„ 01 l<0^7 7K*SV^ilif^raJttt 
(Wn-l/Ln-1) / (Wn/Ln) =0. 5©t 

[0 15 8] 01 lt?li (Wn-l/Ln-1) / (W 
n/Ln) 7jS*#<ft3{5i:V^-*le]8g2 3©gl 

(Wn-l/Ln-1) / (Wn/ 
Ln) *S/hS<*5B4f-f ^EIK2 3*»fe»a^ 

<D^^-^0S§2 3^©iffiail*M*«*<4ac:i«r* 
UT^5, r © ^ 9 7 A» 'MM B# Ffl Jt*J J: vmrnfttf} n 

[0159] 0. 25g (Wn-l/Ln-1) / (W 
n/Ln) SO. 7 5 

^fc, ^S-T ^Ih1SS2 SCO P^^^/KOW/LJt 

(Wp/Lp) t n^^ V^/VOW/LJt (Ws/L 

s ) t t±KTOBW»S:»*:ri5.K*s*><5. 
[0 16 0] 

0. 4S (Ws/Ls) / (Wp/Lp) SO. 8 

£t>K x is7Y\"i?**v>mt>m*bmt)>f-Y 

l/H* h7VX77~y- K) 

[0161] 3gng8 
^©*tf!)7-f m n*S/hSV>i TG*5«tTJ«-r ^© 

#V^t h7Vv ! ^^cD#^MbSr?l#®^ L^-r©T\ 

[0162] 50S/in^l50 

i/7h^^2 2rt©^D ? ^f07,;l/-|/ 
500V/ M ecaTl:t5. Xfr—U—Y 

[0 16 3] !ifc\'01 0t'V7 h Ui?*?<Dmt)\Z\* 
>< ®& 2 3 i Lfc/JS, NAN 

DHK-CtJ:^. NAND[5]^T*t>'l'^-^Sr^-r 
5rim5*^t?fe5. o£9, -T>-/^-^1h1S§2 
3©tg^ici»i-7 , -h©^^t#xJxrtJ;v^ i- 

fc^S-CTO LfcW/Ltb^<0P«^5iffl $H 

5. 
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[0164] 05 T-Hl^LfclgJ&T-teE L*^ 

5. ^x.tfx Htfifcsp**^^- bA'fcfcO 0. 0 1A 
©Wt«ritLfc*fr, W (B) -CliEL#?-OJ|?-«E 
|i5VC*)5iS N it (G) *S.fct** (R) -C(i9VT-fc 

ot, B> GiRT«t5TFTllc, lid© 

y— fw vmJE (SD1E) 

7^^ov- iHWvtE (sd®je) ra©;*- 

7y-^*«tt>ii45iit*«. *y y-^m«fta 5 $s 

[0 16 5] ;©ail^t5fe!6> *»W-CttHl 
fcig^-r* <t 5 i t>R, G. B£©5^ 1 

o©# y- K^t£©fl/fi£:tefe©:* V— Km®©^f£i 
Jl& kit 5 <fc 5 l^tt^S. Aft^Jtcilia l -C-fi. 
B&*y-KlS53aiU G t RS:* y— K«fil5 

[0 16 6] ^y-KHffi5 3 al±, £-fe©^T«EL£ 

SrJBW5©tt % tt»EL xy^y/* 
£fr5 ri^-tr#&v^fc-T?fc3o *9/i^?*9 (0^ 

="y^^ h/f:— /P5 2 a-C-gE^-t-^c aV'** /u 
5 2 a{ci!?B*y-KIEi^5 1 a fc«55«)g^«:8l5 

[0167] *y-Kwis 3 b tim-mc &&<Dmm 
*9A'-?*9 (si^-ar-r) Sr^v-c, #y-K«i5 3 

bSrlMSFU Ir1B#(C3 ^9 9 b-fc— A- 5 2 hXW^T 
5„ ay^^ h*-/V5 2b!CJ:t)RG*y-KiEii5 
l btWStWtfBBESrBiSitis-C**. *y-K 
^©TA'SBSfffi? 0 niri£Ui2 0 0 

[0 16 8] JW±©#fi&lwJ;t?, *y-Kl«5 3at 
5 3 bfcttR/JiaWESrepiPi-SiiiST?***^, El 
5©T/- K«EVd d*3#fe*ii-C*>oTt>x RGB 
©5*>, '>^< t tlfeOEL^^EPJp-rsmSr^ 
t^T^So laitCfcl/NTRs GlilSl 

-©#y-K^5 3bt Lfc^rtuKPfi^HSt.© 
T?{±£<, Ri:G-CS^^)*y- K*«ifc5J:5U:« 

[0169] £Ub© <fc b KMm-*> t l^i 9 , 

h7^?oy-^-KwyaE (sd^je) pa© 



(17) 

[0 17 0] El 5 (0 V s 1 £#y- KSJEi U 

r©*y-KmBESr#fe-e^«c5J:5Jw-t-5i: Lfc*r 
.*tfCR££H«t>©TH:fc<» 7/- K®EV d d $r45- 

y— KtffVd dSrmfiE8 VfcU G5r6V. BSrlO 

v t-rzffi&.xi> *v\ £*uS>©7v-f«jbe, #y- 

[0 1 7 1] /^>'HJ-'<X^2-l , >'^ma[T*feoTt) > 
io Vd d hW$L&foZ>T/~- K^fettl 0 0mAi<©l 

mo 2 0<Dnmmm&mx-3bz>. ^©pyg^^-r* 

fc©, *Z£WX~tem i 2 i 5 kit y - KEffe 

6 3Sr*^tK©±iitT{B!l^fe«^UT^5 

[oi7 2] &ytm&%to$>z>tc#)\z\i;mwm,m4 8* 
wm4 s*Mf&^z&ffiKx9i''<&ffi*m^xm&t£ 

^fe-C'^2 0 0 nm©T^5 = !>Arc>^JR^Sr^b 
TgSH14 8 3Htttt4 8*5^e L t 

m&f\zMj&vxh£\>\ 

[0173] &m<D-k * $ JiiSS 4 /« mg$, BtttDQE 
$£©¥*9{itf±l 0 ixm, 20 Mm, 4 0^11)1:1^ -t 
30 H^^e©^-{iS:ffia^^2r 1000~120 0i@ym 
m 2 , 10 0~12 0fi/mm 2 > 6 0 0~8 0 0i/m 

fitffiW^Sr 1 0 0e/mm 2 eU:8 0 0<By m m 2 ^T 

[0 174] t«ELIilBSmt'&5. Z.<D?£% 
40 tri^^s^^ -yfy^t.uroTFTtAMtS 

[0175] wOSStJttetifcft, 3iE«K-X?ttEll 

3 ^-r«t K K^V^i 2 {m&K <toTl±y 

K7-T^l 4) ©TS, TFT 1 1 ©TS©iS7tJ^- s 
9 1 Sr^LTl/^. S3ltfll9 1 tt^ n A«©&JlggRs 
t?^J*bv -t©)KJltt5 0 nm£Jl±L.5 0 nmWT>Ci- 

so LT_m©TF.T 1 \ <0/<$— =>r^iSfflJ8l»C*5*»f> 
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xhz>* 

[0 17 6] Wtl&9 1 ±\Z 2 0 n m&,± 1 OOnmEl 

WM*te&.isXh£\>\ z<Dm&. ¥ffltm7 1 arts 
\*xm^xi»x\t\ w-mitm7 1 b±K:t±HAflBtoM » 

[0177] h 1 2^ttS®fc*ltT'^ < , 

mmfr<bv>%<»m:X\>tom-tz>'<%X'hz>„ :na* h 
#$Pj!-c-f4, * y- Ktts#&juto»a-tt:« y- h k 

[0 17 8] l*>u ^— I- h'7-fy<i 2o±»c*y- 
WtaSr»fifei-S t , r(0^y-Km^fe(Dm#fcJ; 
5 K5-Y^£0^t6f^fc5tHi*y— KS^t K^-f^lel 20 

»1-5fc«> % *^^-Cfiy- h K?-f/<l 2«?CD±t^> 

[0179] * y— KttffiftSHtt&o&frtt* 
tt-c* s *k mm e l © # y - kk: ttiisv Mt**s-c« 

*«r«i- J e5.K#*j5. Lfc#o-C, I TOJBI©*/! T*# 
y- Kttft*/fti-« t^t' J: DADJRttlfti/jioft. 

[018O] r<D^H»d^js:i-5fc*, #y-KH@ro 

P'^^ (BM) tmmcDMfS. (?aA,-§LtHZT/uatf 
|f-C5 0nm~2 0 0nmOSf) "C, ^Opl^roffig 

(bjewikl y-hK?-</<i2o±*) -efc5„ l « 

A»U *«E LTttBMfc»J*^3^tt*V*a>S>8M6 
tt£<S&5. **>\ 4S&ftff:£*9 2ttaHtt&7 2 

[0181] 014 litSE L*^=.— ^©«js8BI"e*> 
5. /yyMtgiO3tii^yh0-;ncioii: 
i c 1 0 2 dsn^^Hr^s. y* y y hS^ 103 

MmEEs #j»fln§\ (Mfcf— ^tw^m 9 so 



[0 18 2] ::©B#Fp^Si:&5©»i, y-HK7-<^l 

d>U 3^ |-n — /W c 1 0 1 ©maSSJEtt2. 5Vfe 
5t/">(i3. SVefcSfcK), 3yhD-;HC10 1A> 
£>E®, y-h K?*/<1 2»d$!)ffl)fs-i-^PPiPi-5r t 

[0 18 3] wtfJ^ffilCttLT, ^KfiiftVmffi-C^ 
tb$H5m2g I C 1 0 2frh¥— Y Kt-Y^<1 2(Dffl'$ 
iaf=r*:mii1-Z> 0 WM I C 1 0 2 h K9-f /< 1 2 

<><i 2\cmmtmm<oMmmfk*m±isitz>z. t&x% 
[oi8 4] mi 5-my-h K?-r^i 2<r>mvm% 

li^yhp-zHCioitM^ y— *K9-Y'< 
1 4-c— fiu-</v->y ^Srtrofc^, y— hK7^/<l 
2»c:TOpi.tv^„ y— * }-*7-f^l 4<o|gtb®Ef±5 
~8V-!?fc5A»?), /W C 1 0 l*>fjffl^7§ 

tufc3. 3 Vgj@(D^J»m-§-Sr^ -7*— h h'y-{s<l 2^3 

[01851.016, 01 7tt^^©*^v f rx— /V 

^eoiftp^m-cfes. 01 7«y-^ h-yj^i 4F*9ic 

^S^y^-y 1 5 1 Sr^fciirfc«j^T**>5 0 f*gj^«^ 
1 5 1118^ (#61 tf-y h) . 2 5 66* 
^ (RGtt3fj/h, Bfi2tfs'h) , 40 9 6M/^ 

(RGBt±#4 t*s/ h) (omm^m-r^o 108& 2 

5 6 6^fctt4 0 9 66**tf, ^oflJhpjWBftt, y 

Ji^tDrtjgss^y^ey 1 5 1 omj^^— ^Sr^ffii-© 
y^eyi5itt26 ^6^±o#6©*^y ^ y x-fcc 

Tt±V\ -Sfe, Sb®W^Ft.rtjK*^:y^-y 15 1 COiSf 

[0186] rt^s^y y 1 5 1 <Dmi&7 ! --?iimm 

tfcWtt&mh Z> l Mix -f If^SSrtTo fct©f - ^ £ y * 

(-it), 2 6^6*^x-^$r4 0 9 6fe^(C^g|-t-5 
r. , rtjgs*^y tiH5i ©§45r/h $ < 

1 4 i-etT5r.t3js-et5„ 

[0 18 7] 01 6^jr*='^Tl 4Sry— * h'7 

C 1 0 2, ^s/yrlHl&l 5 4 (i/7h^^§©@ 
= V7 hlH)^ rtj@S*/T%y-=e 

y 1 5 it*h(»xt)*&m.\,xy-x-m%mzns£.ibz> 
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[0188] — h tt/^A'* v^ — A-©^* 

[0 18 9] KttttlHFoflNUl^aEa-e 
»Sr*HJPS*«IHKoiMW«R38*ll<ft*, *>5v>f± 

[0190] in i 8 -eta^ Lyt*«wo*»mB-ettH 

^js/^/KP^SBB 2 1 I'^t?: "C#5o CCD*^7 
a>Wto7~-*ti2 4 try h (1 6 70Jfe) » 18 try 
h. (2 6^fe) » 1 6 t'y h (6. 5?T6) . 1 2f y 
I- (4 0 9 6fe) , 8fyh (2 5 66) A^T? 

[0 19 1] ##1 2 try h6t±0«Ptt» 

©sH&x-^rt/gm^^-y 1 5 i©s*6JLh©i* 

y 1 5 1 om&UTk £5 «t 5 fcHi&Ma&fr 5 . 
[0 19 2] 3\ y-^'K7^<14tl±40966 
(RGB&4t'yM flllrortlS/T^^yiSl 

5>tlt<5B«7-^i5 4 o 9 6 &©«-£•(*, Igy- 
^ K7-f/^l 4»rt©t^^ ; E-y l 5 1 MMASft, r 
©rtjfc****!' 1 5 lA^M^x-^arBc^-tHL, * 
^Hffi 2 1 icM^SrS^-t-^o 
[0 19 3] 6^6, (G : 6 t'y K 

R, B : 5 t'y h©ftl 6 f y h) ©*frl±, 01 6 *J 
iTJHIl T^-Ti^^llfetic^^ha-^ 141© 

KS&«*«S*fcJ:9 1 6 t'y hoWffc^-^ttrt** 
?}M*y 1 5 1 ©t'y MgrtrfcS 1 2 f y 

4fc:©it$tu5o y— *-K9-f'<i 

4JiRGB=§-4 t'y H (4 0.9 6fe) ©pf&Tf-* £tti 
7JL, ^®ffi2 1 
[0 19 4]lfc, H 1 7 ©«J«fc *5V ^t, SHI^»m : 



(19) 

Il7l/-AT*B aye rSiSrffl 
«fc 5 tc-fS d i f= i 9 8g^H£*toa^^# bYvY 

[0 19 5] ^fc, I17U-Ail27l/-^l 

^u—A-etg^ifctfcfeasru, 127 u- Atf-f 

[0 19 6] 7U- Ai/- h^©1t«Sr-Bi^$Jx5J:5 
7t- r y MdafrfS <fc 5 K LTfctftf, ^ ©fE«t£ 

fiafeS^T< *BMft^»H**ihliii»Sr1E«tU-C*s< ^ 

lF^;|g©^a#-i-5r|E« ut*s < r t iWii lv \, ft 
*>\ *P^iNBST'tte^-7-y Hi: LTSS.tS^^y 

U'- h-^) ^gB«g$^fct>©T-fctitf^-fix-et) 

[0 19 7] Bl 9tt*^©^miS^^itfcttt< 

t, si{f-r5x-^©^?j^-^tp. o^«j v ^mistt 

SB«*» ©^fo 5 WiSI^SiSlcttJR© q C D # ^ 
s^b-efc5„ Lt«sot, B12 i^t?iftKi-5€3l7 

[0 19 8] #»W©*«r*SK?fcJSV*T» 7-^1*7 
v?^/Ht$HT^^y hj^^;T-ej^$tv5o Ell 9*S£ 
UJ|D2 0T*fB®LTt^5J:5t-> 7U-AOtl±, 79 
i/gC (F) TKl^^SfB (A) , ayfn- a^BJ 

(c) , ffi^gp (i) , R^u-Afx^^v-yy 

^ (FCS) 7)^b^:5o =iVhn— /Vgp (C) ©7^- — 

40 -r y h am 2 0 ©«t 7 (c^^teiM ( i 7 V' — a) „ e« 

(S7l/-i>) , Stf^ffM (U7I/-A) ©3o© 
[0 19 9] 4f, flF«<E^^:tlfll« (x~^) ^rte 

^#^(4»S;©-$B^l^ttff, fl»«<Ka9»sc:^-^7 
^-/vK5r*-t-5Pt-©^it-cfe5o :©^l:J:5 7 

. [0 2 0 0] •fi«»5SStt, f— y ^^©g!S*J? 

xWSfg. t*fc*>itt7v-AoS«te; ISS7i^- 
so A©^S*^^=fT7fc*^ffl-r?.^-efo5. ^© 
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[0 2 0 1] &K##-!§»5S;f;i v ^©teox-^ y > 

\s — A (U7U-A) tl^Po 

[0202] ®iMRxfMi*m%:mi-zmm7 u-^m 

{§->-'?- V*#-S§- (S) tSftv'— yv*N (R) 
S-TSo N (S) , N (R) 1 1>3 \£y h^ffif^^tV, 
0~7£T-©8j@-HfiS#-§-£ LT«V\ 7<Dm*0t 
tz%fs=- : 7X.ffi&.*h.^x^Z><, Ud^t, :l©S§ 

[0 2 0 3] ^-*IH^C»i£g:^-*£r^-r8 t'y h 
Wf-^i7 u— A l — try box— 

«$H5„ Clil,£><D0iJ£02 1 (a) , (b) Jc^i- 0 

ffi) ^SrHI 1 9 (D/^*r -y b LT*J < ^ £ ^S* L 

«<S>*^Mffi 2 1 5 <t 5 Ltti^. ^~ 

-if-(4«^(®E2 l©fe4Srt§ (S/Tfe, JijSt^i— 

•v = =l TfrX'%. J; \,\ 

[0 2 0 4] fcjs. -fiBJir LT, 02 1 (b) -Cttftffl 
©3li7l^-iU- h80Hz i-MSrfc(fTfBffeLT 
^5#;i;h^Pfij££*L51>CDT?f2#< , 4 0 — 6 OH z 
S£©— fe&m&^-f h<DXfo^Xi> *f—9 

*\ (CM) -Cfc5£a><Dtfc$8$rSE5&LT*5< :t 
frttB UTtf $g££<s-r 5 a^j&i&JHRfr-CS 5 d» h Xh 
[0 2 0 5] »ft&9£& (MMfeifc&S, 7 4 

DT?SK$^fcT f -i5'*», JPEGr-:?^ £/i-?r© 
flW&S, MPEGf-^«>, BITMAPf-^^C 



(20) 

[0 2 0 6] fct)5^-eafe*ix-C< SEHft^ftHd* 
JfcHa»SrfE4&LT*s< w t „ $fc»ctti®(D^-g-|4 v ift® 

[0 2 0 7] U±V&mi±. &Sk/<4rtf hi*vHS(Difr& 

xhmmxhZo mt^ *wjmmxftfcm;<*r y ha 
• i^;fc3VMi$g{fi-3x-*<Hciii2 nmMwaw 

[ 0 2 0 8 ] IftSttftteaa V h a-9 1 4 ltdf± s K 

mm.$ft,x'&t>frx* itr— ^ km bTa»tssnt»*a 
[020 9 ] ■ a»»a6tt»*a*3ejti-s©f±, p^ic 

S«bfcEL**SSfl|*-e|R|Slt««iaSr17U\ s 
[0 2 10] **6fc'J:!)., y u—i.u—v^m 

iasu, tf* ^*m^x$k^&.m*w<omx-bft,% i 

[0211] 018 HtflMS*8*»«©-fif!lt LTO«ff 
!IS<0¥S6lTfc5. 11*19 31:7^19 1, t- 
V3r-1 9 2^S^!9#»7e>ttT^5 0 19 4tt*^6 

[0212] i«^mK^rortSB0K^o y ^ &m 7 
i". EiSttii: U7y7"3 $ 2 0 5 
40 y^-^2 0 4©7*oy^, fi7"^^t2 0 1©7'o 
S>*. LO/^77 2 0 3?©7U7^A^M^ 

[0 2 13] ^r-l 9 4Srl^Jf $x5i:^fefi8fe 
Ki-s «^TR— 1 9 4£}f $t5i*^li 
2 5 6 £,•=£•— K, $btc|D-^-l 9 4^»$^.Si:* 
*fe»44 0 9 6fe^e-Ki:4?)<t5fc->— 

so (JW±) i^S. 
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[0 2 14] Jf-i 9 4li7 , y>'a^/f^fOi 1 
4 K^'f fcfto^ .^f J: < , 

, r2 5 6fe j E— Kj fcsvs± 1X6*^6*— 

Kj t SiS^t'^A^-f-S i i: i <0 a-©* 

[0 2 15] tilt, **6©«0#*.tt*ftWfc«l*># 

#>3Wi^ y y^tf— /v©<t5l-0iS£>5V'>te;fr 
i^j K <t t) ® <9 § £ 5 X o \zm& L T t>J: v\, 

[0 2 16] 1 9 A\Z%im&m>0m7L*-h Lfcd^ 7 

tivv ::©^fi^l&£«^5 = v^v-y-c, }g 
taR©5*>> jSttRW«8Riat!), S^*y?A 

[0217] ft**, ±.5 7 u— M. \s—Y*W 

t58ffilci£<iilt5r ISA** 

E L/^J^ T F T'*£/K P LZ T/^A-'SV C R 
T I Z t 3SJB "f 3 - t # T? £ 5 . 
[0218] 43e9J<D?fett0!!-?ftglJ bfcaWttJKBttlf 

/ *fftKc*=#-,'PHS, ^^*4S**J«t 



(21) 

[0 2 19] 

H6f!©8WH £JLh©J:3fc, *38WfcJ:?», HP** 

bmz&®n *) it&t-tmmx-ihznMmzmttmt 

tSriTf, HP^Sr^rt <-T5i:*{c, SHv-a- 
t.VZnZ^b&X'ZZo %<D±, 4[3ft^*JS"C. EL 

[0 2 2 0] ^SH©**/"**^ ^Sl« 

[0 2 2 1] tots* **W«r«v^tf, <S«j*«*o«f 

[mu #38^©«^i£s©t&^0 

20 [|g 2 ] 43B9ia>*a%S1ta>BrSlSl 
[1213] #|g§Jl©*^S©lffE0 
[04] *«W©^gSOBft5EI 

[EI 6] *^K©*^^/votjiKlii 

[E18] #fgl^©^/N-^<DfftBJ|!| 
[El 9] *%^©*^^/KDlftPJEI 

[inio] *ig^'©**ise©ii]i^itj*0 
[011] ^m<Dm^ms<onmm 
30 [m i 2 ] *^pj©*^gg©iftpj0 

[014] *%W©*^3gB<O«^0 
[015] *?g^©^gS©fl}^0 
[016] *|gWW*^Sfi©tftW0 
[017] *HKO*^S©lttBJ0 

[018] *^pj(Dtw«*^ga©¥E0 
[019] *5§^©*^ao7 f -^e^fe©iftig0 
[020] #*w©**sM©^-*eab*ifc©tt9iia 
[021] *»w©*s%is«o^-^fia&*jsfe©iftwia 

40 [02 2] ^*©^^/VO|al^i 
[ff*©RW] 

1 1 TFT 

12 hK9-f/< 

14 V— ^K^-Y^ 

1 5 ELt^ 
1 6 

1 7 y- 

i8-. y-^rn^m 

1 9 ^r^^^v-^ 
so 2 0.- «R^'tft 
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